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FROM THE GALL-BLADDER CLINIC, FOURTH SURGICAL DIVISION OF BELLEVUE HOSPITAL 








THIs paper is a report of 200 consecutive cases of gall-bladder disease 
operated upon in the wards of the Fourth Surgical Division of Bellevue 
Hospital from July 1, 1927, to July 1, 1932. These cases have been studied 
pre-operatively and followed post-operatively in a special gall-bladder clinic 







conducted by the authors. 






We first take a careful history, inquiring about pain and its characteris- 
tics, nausea, vomiting, distention, belching, jaundice, fever and chills, etc. If 







a gall-bladder operation has been performed, careful inquiry is made as to 






whether the gall-bladder was removed and if stones were found. Then the 
patient is given a complete physical examination and a special effort is made 
to locate foci of infection. A urinalysis, blood Wassermann and _ chole- 























cystogram are ordered and the patient is requested to return one week later 
for biliary drainage. 

X-ray examination in the form of the Graham test was done on 126 
patients. Due to the large number of patients that the X-ray department 
; of Bellevue Hospital has to handle each day, it was not feasible to have the 
dye administered intravenously. For this reason the dye was administered 
by mouth. 

The preparation of the patient and the technic of the X-ray examination 
were as follows: 

(1) Cathartic at bedtime two days previous to examination. 

es (2) Light diet the following day with evening meal at 6:30 p.m. Dye 
} administered at 10 p.M. No food or water after 10 P.M. until patient has 
reported for first examination in X-ray department at 9:30 A.M. the next 
ey morning. 

(3) First radiograph is made at 9:30 a.m. If the gall-bladder is filled 
we, and is visualized, patient is instructed to eat a fatty meal and return to 
| X-ray department for further examination in one hour. If not visualized 
patient is re-examined without fatty meal in one hour. 


bal (4) Third examination is made the following morning. 
Lerale (5) Exposure (average patient) 65 K.V.P., 100 ma. for three seconds. 
‘ Film target distance twenty-five inches, using Buckey diaphragm. 
a M4 * Read before the Society of Alumni of Bellevue Hospital, February, 1933. 
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Of the 126 cases X-rayed the results were as follows: 

Gall-bladder Did Not Visualize-—Ninety cases. Of these, seventy-two 
showed cholelithiasis, or a combination of cholelithiasis and chronic chole- 
cystitis, proven by operative findings and pathological examination. Eight- 
een cases showed a normal gall-bladder at operation, except for two cases 
which showed definite adhesions to surrounding structures but no other 
pathology; and one case which was densely adherent to a carcinoma of 
the stomach. 

Gall-bladder Did Visualize—filled and emptied normally and did not show 
any shadows of calculi—Twenty-nine cases. Of these, sixteen had chole- 
lithiasis with chronic cholecystitis at operation; ten cases had a normal 
gall-bladder; one case had a carcinoma of the stomach; one case had a 
cirrhosis of the liver; one case had a carcinoma of the head of the pancreas. 

Gall-bladder Did Visualize—and shadows suggestive of calculi were 
present.—Five cases. Of these, four patients had cholelithiasis at operation 
and one patient had a normal gall-bladder with no stones. 

Gall-bladder Did Visualize—but showed delayed emptying, suggestive of 
pathology.—Two cases. Of these, one patient had a cholelithiasis and one 
patient had an atrophic sclerotic gall-bladder with adhesions, evidently the 
site of a previous inflammatory process. 

The above observations may be summarized as follows: 

Gall-bladder Did Not Visualize—Ninety cases. Seventy-two cases 
showed definite gall-bladder pathology. 

Gall-bladder Did Visualize and Appeared Normal in the X-rays — 
Twenty-nine cases. Thirteen cases showed no pathology of gall-bladder. 

Gall-bladder Did Visualize but Showed Shadows of Calculi.—Five cases. 
Four cases showed calculi at operation. 

Gall-bladder Did Visualize but Showed Delayed Emptying.—Two cases. 
Two cases showed gall-bladder pathology at operation. 

Total of 126 Cases—of which ninety-one cases confirmed X-ray findings 





at operation. 

It can thus be seen that the X-ray findings were correct in 72.2 per cent. 
of the cases examined. 

In analyzing these findings from the standpoint of the two main groups 
of cases, i.e., those in which the gall-bladder visualized and those in which 
the gall-bladder did not visualize, we note the following: 

Gall-bladder Did Not Visualize (or Visualized but Showed Calculi or 
Delayed Emptying).—Ninety-seven cases. Seventy-eight cases showed defi- 
nite pathology. The X-ray findings were confirmed in 80.4 per cent. of the 
cases examined. 

Gall-bladder Did Visualize and Appeared Normal in the X-rays.— 
Twenty-nine cases. Thirteen cases showed no pathology. The X-ray find- 
ings here were confirmed in 44.8 per cent. of the cases examined. 

It can thus be seen from the above that the greater margin of error lay 
in those cases which visualized a normal gall-bladder at X-ray examination. 
This is readily understandable when one considers that a few small calculi 
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may be present in a gall-bladder without obstructing the cystic duct, and at 
the same time the calculi may be so small that visualization in an X-ray would 
be difficult or impossible. 

It would seem then as though one were safe in saying that, given a patient 
with a suggestive history of gall-bladder disease and a non-visualization of 
the gall-bladder by X-ray, after the administration of dye, the likelihood of 
finding gall-bladder pathology at operation was most probable. On the other 
hand, a patient with a similar history in whom the gall-bladder visualizes 
normally cannot be considered free from gall-bladder pathology merely on 
the X-ray findings. 

Recently we have added biliary drainage to our diagnostic measures, and 
are reporting herewith a series of fifty-six operated cases in whom pre-opera- 
tive biliary drainages were performed. 

The purpose of this procedure is to procure specimens of bile from the 
different parts of the biliary tract by means of a duodenal tube. The technic 
is simple and is usually accomplished within two hours. Any of the standard 
duodenal tubes may be used. We have been using the Twiss tube with 
excellent results. 

With a normally functioning biliary tract, the drainage produces a free 
flow of golden-yellow bile. Following stimulation with magnesium sulphate 
solution or olive oil one to two ounces of concentrated olive-green bile are 
obtained. With a partial or complete obstruction of the cystic duct there is 
usually a diminished quantity or an absence of concentrated bile. Whenever 
possible a drainage showing an absence of concentrated bile should be 
repeated. 

Partial obstruction of the common duct usually allows sufficient bile to 
enter the duodenum to permit removal of a sample for microscopical diag- 
nosis. Complete obstruction of the common duct prevents the entrance of 
bile into the duodenum and hence the drainage specimens will show no bile. 

Lyon, Bockus and others have called attention to the fact that the 
presence of certain microscopical elements in the bile is suggestive of 
cholelithiasis. 

Bockus states his conclusions as follows: “Non-surgical biliary drainage 
is an examination of paramount importance in the positive diagnosis of 
gall-stones. One hundred and twenty-four patients, in whom cholesterol 
crystals or bilirubin calcium pigment were recovered from the bile pre- 
operatively, have been subjected to operation. Finding these two elements 
in the same bile is pathognomonic of cholelithiasis (seventy-two cases). 
Cholesterol crystals without the characteristic pigment (eighteen cases) is 
8g per cent. accurate, and bilirubin calcium pigment (thirty-four cases) 
go per cent. accurate in gall-stone diagnosis.” 

In analyzing our series we shall first call attention to the frequency with 
which cholesterol crystals or bilirubin calcium pigment were present in the 
pre-operative drainage bile, and then we shall discuss that group of cases in 
which gall-stones were found. 
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With a few exceptions, a single drainage was done in each case. A care- 
ful examination of all bile specimens was made for pathological elements, 
Following is an analysis of the microscopical and operative findings : 

Out of fifty-six cases drained prior to operation, cholesterol crystals or 
bilirubin calcium pigment or both of these elements were present in the bile 
in twenty-six cases. At operation stones were present in twenty-five cases 
(96 per cent.). A further analysis of these twenty-six cases showed that 
cholesterol crystals without bilirubin calcium pigment were present in fifteen 
cases. Operation revealed stones in every case (100 per cent.). Bilirubin 
calcium pigment without cholesterol crystals was recovered in the pre-opera- 
tive drainage bile in four cases. At operation stones were present in every 
case (100 per cent.). Both cholesterol crystals and bilirubin calcium pigment 
were present in the bile obtained by drainage in seven cases. At Operation 
calculi were found in six cases (85 per cent.). The one case in which stones 
were not found at operation showed considerable gall-bladder “sand” in the 
pre-operative drainage bile.* 

Out of the fifty-six cases studied, forty showed cholelithiasis at operation. 
In these forty cases, pathological drainage findings, namely, the presence of 
either cholesterol crystals or bilirubin calcium pigment or both, or the absence 
of concentrated bile, resulted in thirty-six cases (90 per cent.). The remain- 
ing four cases of cholelithiasis showed a normal biliary drainage. 

The pathological drainage findings in the thirty-six cases just mentioned 
were as follows: In twenty-five cases (62.5 per cent.), either cholesterol 
crystals or bilirubin calcium pigment, or both of these elements, were recov- 
ered in the pre-operative drainage bile. The remaining eleven cases (27 per 
cent.) showed no crystals or pigment but revealed an absence of concen- 
trated bile. 

* This case which showed no calculi at operation but cholesterol crystals and 
bilirubin calcium pigment in the pre-operative drainage bile is of special interest and 
merits further comment. At operation which was performed several weeks after the 
second drainage, the findings were an atrophic gall-bladder without stones and a normally 
functioning cystic duct. Keeping in mind the statement of Bockus that the finding of 
cholesterol crystals and bilirubin calcium pigment in the same bile is pathognomonic 
of gall-stones, it would seem that the case in question does not substantiate Bockus’ 
contention. However, if Bockus includes gall-bladder “sand” in his definition of gall- 
stones, this case may well illustrate his point. Two drainages were performed in this 
case. The first drainage produced no concentrated bile, and showed on microscopical 
examination occasional clumps of bilirubin calcium pigment. A second drainage per- 
formed two days later showed a large amount of dark brown concentrated bile which 

contained ten to fifteen cubic centimetres of a fine light brown sediment or “sand” 
Such as we find in gall-bladders at operation. Microscopical examination of this sedi- 
ment showed many cholesterol crystals and many small clumps of bilirubin calcium 
pigment. 

In this case, the second drainage probably completely emptied the gall-bladder 
of its “sand,” and with the re-establishment of the patency of the cystic duct, no 
further “sand” accumulated in the gall-bladder between the time of the second drainage 
and the time of the operation. 
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ANALYSIS OF 56 CONSECUTIVE OPERATED CASES WITH PRE-OPERATIVE BILIARY DRAINAGE 
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ANALYSIS OF 56 CONSECUTIVE OPERATED CASES WITH PRE-OPERATIVE BILIARY DRAINAGE 
AND RONTGENOLOGICAL FINDINGS (Concluded) 











Concentrated Microscopical X-ray 
Bile Findings with Dye Findings at Operation 
=o; 2. 6... o Cholesterol OV Calculi 
Bilirubin Ca. 
st) h. B. . 0 Negative OV Normal gall-bladder 
Cirrhosis of liver 
32. A. M... Oo Negative OV Calculi 
SS A + Negative Chronic cholecystitis 
34. H. Oo Negative Calculi 
Te? er oO Cholesterol Calculi 
wer, V.... + Cholesterol OV Calculi 
Oe ee + Negative Chronic cholecystitis 
EL Seek 5 ) Negative OV Atrophic gall-bladder 
39. E. P.. Oo Bilirubin Ca. OV Calculi 
40. G. M.. Oo Cholesterol OV Calculi 
a oe Oo Cholesterol OV Calculi 
Bilirubin Ca. Atrophic gall-bladder 
Se Oo Negative OV Calculi 
ye ta oO Negative OV Calculi 
ag, GoF..... + Negative OV Calculi 
45. M. F.... 0 Negative NVDE Calculi 
ae St oO Negative OV Chronic cholecystitis 
Small fibrotic gall-bladder 
47. M.D.... o Negative OV Chronic cholecystitis 
48. M.C.. o Negative FV Atrophic gall-bladder 
49. F.C.. oO Negative FV Calculi 
50. S. B... o Bilirubin Ca. OV Calculi 
7 oe | oO Cholesterol Calculi 
Gangrene of gall-bladder 
52. J. A. oO Negative OV Calculi 
Chronic cholecystitis 
eS SS ee + Cholesterol OV Calculi | 
Atrophic gall-bladder 
54. M. H.. + Cholesterol OV Calculi 
Atrophic gall-bladder | 
ea. B:. . + Cholesterol OV Calculi 
Chronic cholecystitis 
| ere oO Negative OV Acute cholecystitis 


* NV—Normal visualization of gall-bladder. 
OV—No visualization of gall-bladder. 
FV—Faint visualization. 
DE—Delayed emptying. 
Calculi—Shadows resembling calculi seen in réntgenogram. 





Summary.—(1) An analysis is presented of the pre-operative diagnostic 
biliary drainage findings and operative findings in fifty-six cases of biliary 
tract disease. 

(2) Cholesterol crystals or bilirubin calcium pigment or both were found 
in the pre-operative biliary drainage bile in twenty-six cases. Calculi were 
found at operation in twenty-five of these cases. The one case in which 
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stones were not found showed gall-bladder “sand” in the drainage bile. 
(g6-100 per cent. correct stone diagnosis. ) 

(3) Neither cholesterol crystals nor bilirubin calcium pigment were 
found on a single drainage in four cases of cholelithiasis, although concen- 
trated bile was obtained in each case. 

(4) An absence of concentrated bile without microscopical pathological 
elements in the drainage bile was associated with calculi in eleven cases. 

If our findings lead us to believe that the patient has biliary-tract disease 
and we have ruled out to our satisfaction pleurisy, renal calculus, ulcer of 
the stomach or duodenum, appendicitis, cardiac disease and syphilis, we deter- 
mine at this stage whether we shall treat the case medically or surgically. 

If the history and the laboratory findings point to biliary disease as the 
diagnosis, operation is advised. However, if there is anything in the case 
contra-indicating surgical intervention or if there are domestic or environ- 
mental factors affecting the patient, she is cared for medically, at least for 
the time being. In these cases the diet is regulated and the patient is given 
a printed form of instructions. In addition to dietary regulation the patients 
are advised how to avoid constipation, for it is well known how very essen- 
tial this is when there is an associated disease in the biliary tract. 

If we decide that a case should have surgical intervention, the patient is 
admitted to the ward. Up to this time there has been no hospitalization, 
which is a saving to both the patient and the hospital. The findings from 
previous examinations in the clinic go with the patient to the ward. Here 
the patient is given the following work-up: Icteric index, blood cholesterol, 
blood sugar, non-protein nitrogen, bleeding time, clotting time, van den Bergh 
test, bile in faeces, bile in urine. 

The patient is given a mild cathartic and started on forced fluids and 
carbohydrates by mouth. If we feel that the patient has not received enough 
of this by mouth, a hypodermoclysis of 1,500 cubic centimetres 5 per cent. 
glucose is then given. 

The type of anzsthesia is now determined. If there are no contra-indica- 
tions, we prefer to use spinal anesthesia. No other anesthesia gives as good 
relaxation for work in the upper abdomen. We also use ephedrine hypo- 
dermically in conjunction with the spinal anesthesia. Our incision of choice 
is the upper right rectus. 

Having once entered the peritoneum, we now determine the amount 
of pathology present in the gall-bladder and common duct. Our prefer- 
ence is cholecystectomy rather than cholecystostomy. If the patient is 
well along in years or if it would apparently be very difficult to do a chole- 
cystectomy and therefore jeopardize the patient’s chances of recovery, we do 
a cholecystostomy. 

All gall-bladders are aspirated under sterile precautions and these speci- 
mens of bile are sent to the laboratory for culture. Most of our gall-bladder 
bile cultures are reported sterile; in occasional cases we have found the colon 
bacillus, streptococcus and Staphylococcus aureus. 
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As to whether the gall-bladder should be removed from its liver bed 
from below upwards or from above downwards, we feel is a matter which 
should be considered separately with each individual case. In many instances 
where exposure is adequate it is better to deal with the cystic duct and 
vessels first and then remove the gall-bladder from its bed from below 
upwards. On the other hand, there are many cases in which this procedure 
is technically very difficult, as for instance, in the very fat individual or in 
the acute, greatly thickened, distended gall-bladder where exposure of the 
cystic duct is very hard to obtain. In these cases it is much simpler to free 
the gall-bladder from its liver bed first, after which it can more easily be 
delivered and adequate exposure of the cystic duct secured. 

In ligating the cystic duct and vessels, we prefer to use fixated ligatures. 
We open the common duct only when palpation reveals the presence of a 
stone therein or when there is reasonable doubt as to one being present. If 
the common duct has to be opened, we prefer to insert a “T’’-shaped tube 
into it, or a drain down to where the common duct has been opened; we 
rarely ever attempt to close the opening. 

Having finished the work to be done in the abdomen, a cigarette drain is 
always placed down to the stump of the cystic duct; the wound is closed in 
layers, medium-sized dermal suture material being used for retention sutures, 
which sutures include all layers except the peritoneum. Before leaving the 
operating table the patient is given an ampoule of pitressin and after being 
transferred to the ward another ampoule is given, and every four hours 
thereafter for the first twenty-four hours, with rectal tube in situ. We have 
found that this drug helps to prevent distention post-operatively. Patients 
treated with pitressin seldom have to be catheterized. For the first eight 
hours following spinal anesthesia, the shock position is maintained. After 
eight hours the patient is placed in the partial Fowler position and the nurse 
in charge is instructed to change the position from side to side at fre- 
quent intervals. 

One thousand cubic centimetres of 5 per cent. glucose as a hypodermo- 
clysis is given twice a day until the patient is able to take fluids by mouth 
and sufficient morphine is given to control the pain. The intra-abdominal 
drain is loosened on the fifth day and is removed on the seventh day. 

Patients are confined to bed for about fourteen days. When leaving the 
hospital they are given a card which refers them back to the Gall-Bladder 
Clinic with an abstract of the hospital record. The patients are requested 
to report to the Gall-Bladder Clinic every two weeks to begin with, and it 
is impressed upon their minds that the operation is only a part of the treat- 
ment if they wish to keep well. 

The following summary is based upon 200 cases in which the operative 
findings disclosed either cholelithiasis, cholecystitis or a combination of the 
two. It does not include those cases in which operation revealed a normal 
gall-bladder, malignancy or pathology of the neighboring organs : 
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Sex 
Females...... 161, or 80.5 per cent. 
MANES kbs bes 39, Or 19.5 per cent. 
A ge 
10-20 1.0 per cent. 
20-30 15.0 per cent. 
30-40.. 35-0 per cent. 
40-50 i .. 20.5 per cent. 
50-60 15.5 per cent. 
60-70 pi 6.0 per cent. 
’ alana aaa a Re Sasa 1.0 per cent. 


History —The chief complaints were (1) indigestion and (2) pain in the 
gall-bladder region, either dull and aching in character or colicky and inter- 
mittent in type. The pain was referred to the right shoulder in 49 per cent. 
of the cases. The pain was worse after food in thirty-one instances, these 
same thirty-one being relieved by vomiting. Nausea and vomiting occurred 
at some time in 85 per cent. of the cases. Transient jaundice was present in 
thirty-seven patients and persistent jaundice in five. 

Physical Examination.—The important physical findings may be enumer- 


ated as follows: 


Obese....... ... 53 per cent. 
FOUN... 50s. +s QF per cent. 
Tenderness over gall-bladder ; 88 per cent. 
MOVERS feo skc . 35 per cent. 
Sttcl 5 visas 57 per cent. 
gti : ; .. 14 per cent. 


In analyzing the various procedures followed in the operative work we 
note the following : 


Incision: Upper right rectus 195 cases, or 97.5 per cent. 

Kocher 5 cases, or 2.5 per cent. 
Cholecystectomy. . . 190 cases, Or 95.0 per cent. 
Cholecystostomy 10 cases, Or 5.0 per cent. 
Choledochostomy 7 cases, Or 3.5 per cent. 


The operative findings may be summarized as follows: 


Chronic cholecystitis with stones 5 Blea teal 124 cases 
Chronic cholecystitis without stones = .... 51 cases 
Acute cholecystitis with stones ited al ie Ca 21 cases 
Acute cholecystitis without stones POR See eer 4 cases 


It can thus be seen that we are doing cholecystostomy very infrequently, 
even in acute cases. About the only time that we feel it should be done is 
where the procedure of cholecystectomy would add sufficient shock to the 
patient’s condition to possibly affect the outcome of the case. 

The common duct was opened in seven instances for the removal of 
calculi. We do not favor opening the common duct for exploration unless 
we have fairly presumptive evidence that calculi are present therein. 
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As far as the important complications are concerned they may be sum- 
marized as follows and do not require any further comment : 


Hemorrhage ae .. I case 
Pneumonia. . 5 cases 
Evisceration 3 cases 
ee I case 
Massive collapse of lung. I case 
Bile sinus, twenty-one days. iat 
Pulmonary embolism 3 cases 
Wound infection...... II cases 
Cardiac decompensation 2 cases 
Dry pleurisy . I case 
Pansinusitis. . . I case 
Chronic bronchitis. . ; nee ah Ae or Bhs . I case 


Of the 200 operated cases, fourteen died post-operatively, a mortality 


rate of 7 per cent. The causes of death were as follows: 


Post-operative pneumonia 5 cases 
Shock (death within forty-eight hours from so-called “liver 
deficiency’’)....... 3, cases 
Pulmonary embolus... 3 cases 
Cardiac decompensation . I case 
Post-operative hemorrhage I case 
Massive collapse of lung. 36 I case 


Of the above causes of death, we should like to call attention to the three 
deaths listed under shock. These patients all presented the same clinical pic- 
ture. For twenty-four hours after operation they presented nothing unusual. 
At that time, however, there was a sudden rapid rise in temperature to over 
106°, accompanied by an increase in the pulse rate to 140+. The skin 
became cold and clammy, the pulse became weak and thready, respirations 
became rapid and death occurred within twenty-four hours after the onset of 
the symptoms. Transfusions of whole blood, infusions of saline and glucose 
and stimulation with adrenalin and caffeine were all utilized without affecting 
the end-results. There was no evidence of hemorrhage and nothing could 
be found in careful physical examination to account for the sudden syndrome 
of symptoms ending in death. Unfortunately, autopsy permission could not 
be secured in any of these cases. 

This syndrome has been described by several other observers, and it has 
been assumed to be due to a sudden liver deficiency or imbalance due pos- 
sibly to injury to a branch of the hepatic artery at operation or to a fulminat- 
ing ascending cholangiitis. In all of our cases the operative procedure 
consisted of simple cholecystectomy and in each case a chronically inflamed 
gall-bladder, containing calculi, was found. Blood chemistry estimates, done 
pre-operatively, gave normal figures throughout. It is difficult to explain 
why a simple cholecystectomy should cause a sudden interference with liver 
function, but suffice it to say that the deaths in these cases are otherwise 
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unaccountable and that the picture develops with dramatic suddenness and 
does not simulate any other post-operative complication that one can think of. 

Of the 200 patients operated upon in which gall-bladder pathology was 
found, there were fourteen deaths, leaving 186 cases to be followed. We 
were successful in obtaining a careful follow-up of ninety-three patients. 
The remainder could not be followed over a long enough period to be 
of value. 

Of the ninety-three patients followed, the time since operation has varied 
from six months to five years. 

In the follow-up of these gall-bladder cases we have naturally stressed 
the relief of symptoms which the patients complained of when first seen. 
The principal symptoms were pain or indigestion and in some cases jaundice. 
The pain was either of the typical biliary colic type, with radiation to the 
back or right shoulder, or was more or less constant in the region of the 
gall-bladder. Under indigestion we have grouped the following complaints 
in the order of their frequency: (1) belching, (2) feeling of fullness in 
epigastrium, (3) distress after eating and (4) nausea with or without vomit- 
ing. The jaundice, of course, was usually transient, coming on after an 
attack of biliary colic, and implying an obstruction to the common duct. 

(1) Chronic Cholecystitis with Stones—Sixty-four Cases. 

Five patients had attacks of pain for variable periods following operation 
but were otherwise symptom-free. - 

Four patients had persistent symptoms of indigestion but were otherwise 
symptom-free. 

One patient had one attack of transient jaundice which did not recur. 
There were no other symptoms. 

There were thus nine patients in this group who had definite symptoms 
post-operatively, and in whom one can assume that operation did not result 
in a symptomatic cure. 

(11) Chronic Cholecystitis without Stones—Twenty-three Cases. 

Here we find three patients complaining of attacks of pain post-opera- 
tively and ten patients presenting symptoms of indigestion. There remain 
ten patients who have been symptom-free. 

(III) Acute Cholecystitis with Stones—Five Cases. 

All these patients have been symptom-free since operation. 
(IV) Acute Cholecystitis without Stones—One Case. 

This patient has been symptom-free since operation. 

Thus, of the ninety-three patients followed, seventy-one patients, or 
77 per cent., have been relieved of all symptoms by operation and have 


remained well over a follow-up ranging from six months to five years. 
CONCLUSIONS 
(1) Two hundred operated cases of gall-bladder disease, with a discus- 


sion of cholecystography and biliary drainage, are reported. 
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(2) Of ninety-three patients followed, there was a symptomatic cure in 
seventy-one patients or 77 per cent. 

(3) Cholecystectomy is the operation of choice. Cholecystostomy has 
been done very infrequently. 

(4) We do not favor choledochostomy as a routine procedure but feel 
it should be reserved for those cases in which there is some definite evidence 
of the presence of calculi in the common duct. 

(5) A special clinic for the pre-operative work-up and the post-operative 
follow-up of gall-bladder patients is considered highly desirable. 

(6) Cholecystography and biliary drainage are both of great value in the 
diagnosis of gall-bladder disease, but should be considered in conjunction 
with each other and with the history and physical findings in each case. 

(7) X-ray findings were confirmed by operation in 72.2 per cent. of the 
cases examined. 

(8) The presence of cholesterol crystals or bilirubin calcium pigment or 
both in biliary drainage bile is usually associated with cholelithiasis. The 
absence of concentrated bile in repeated drainages indicates biliary-tract 
pathology even in the absence of pathological microscopical elements. 

(g) A normal drainage when not in agreement with the history and 


rontgenological findings should be repeated. 
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IMPROVED GALL-BLADDER TECHNIC 
WITH ESPECIAL REFERENCE TO OMISSION OF DRAINAGE 


By Joserpu L. De Courcy, M.D. 
OF CINCINNATI, OHIO 
FROM THE DEPARTMENT OF SURGERY OF THE DE COURCY CLIN{C 

IN OPERATING upon diseased gall-bladders, a number of problems suggest 
themselves to the surgeon. While some of them may seem trivial at first 
glance, not infrequently attention to details such as these represents the 
margin of safety for the patient. They may not be neglected if only for the 
reason that they augment the comfort of the patient. 

In describing a technic for drainage or removal of the gall-bladder, or 
drainage of the common duct, the problems of technic have to do with such 
details as preferable location of the incision and the best means of getting 
proper exposure. Aside from actual technic, it is the object of this paper to 
discuss, in addition, whether or not a cholecystostomy or a cholecystectomy 
should be performed; whether or not the common duct should be opened 
and explored, or merely palpated; and, especially, whether or not drainage 
is necessary or even desirable following simple cholecystectomy when the 
common duct is not opened. 

For sake of clarity, we shall consider the various aspects of our subject 
in the relative order of their occurrence, were we now actually in the 
operating room with our gall-bladder patient before us on the table. The 
discussion will carry us, then, through such topics as pre-operative pre- 
cautions, the technic of exposure of the operative field, the choice of proce- 
dure when the abdomen has been explored and, as mentioned previously, 
the controversial subject, to drain or not to drain. 

Pre-operatively, it is always well to remember several possible post- 
operative accidents in gall-bladder surgery. One of these is dehydration. 
Dehydration is prone to become excessive especially when drainage of the 
gall-bladder is prolonged, as after cholecystostomy. Increased fluids are 
necessary in these cases. Glucose is especially indicated both before and 
following all operations upon the gall-bladder to sustain the glycogen reserve 
of the liver. Some surgeons advocate, also, pre-operative blood coagulation 
time tests and other blood tests in anticipation of the post-operative possi- 
bility of occasional grave hemorrhage from the cystic artery. Precautionary 
measures for the prevention of other post-operative accidents, such as 
icterus, will be discussed farther along in my paper. 

Exposure of the Operative Field—In referring to the literature, we 
find a formidable array of types of incisions for gall-bladder exposure: 
transverse, longitudinal, combinations of two or more, and so on. In out 
practice at the De Courcy Clinic, we have never used any but a longitudinal 
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incision beginning at the rib margin and extending to the transverse fold 
of Douglas, one-quarter to one-half inch mediad from the outer margin 


of the right rectus muscle. 

The technic for exposure of the parts is as follows: The rectus is split 
as in the Deaver appendix incision. Then a self-retaining retractor is 
inserted and a median retractor is placed under the rib and held by an 
The gall-bladder is next grasped with a hemostat without teeth 


assistant. 
A forceps with 


and pulled upward by traction, bringing the liver with it. 
teeth must noi be used for this purpose. Occasionally, however, the gall- 
bladder will be so friable as to make this method of traction impractical. 
It will then be better to grasp the gall-bladder in the left hand with gauze, 


pulling it into the field of vision in this manner. Usually, however, the 


hzmostat can be used successfully for this purpose. 

After elevating the gall-bladder and eventrating the liver, we lay a 
laparotomy sponge over the bowels and press a broad flat retractor down 
on top of the sponge so as to expose the lower end of the gall-bladder 
with the common duct and the fixed portion of the duodenum. Frequently 
a second hemostat may be placed upon the gall-bladder near the systic 
duct so as to improve the exposure. The soft, fatty tissues are then 
separated over the cystic and the common ducts by blunt dissection. We use 


a curved hemostat for this purpose. As the tissues surrounding these ducts 


are usually quite friable, they may easily be broken through by pushing the 
hzmostat into the tissues and then separating the blades. 

Before the type of surgical procedure may be determined, a careful 
survey of the gall-bladder, the stomach, the pancreas and the surrounding 


structures must be made. The findings will predetermine whether cholecys- 


tostomy or cholecystectomy is the procedure of choice; and, if the latter, 
whether drainage may be omitted or is indicated. Is the gall-bladder acutely 
inflamed? Is there any outlying infection, as evidenced by recent adhesions ? 
Is there subacute or acute pancreatitis? Answers to questions such as these 
will determine whether or not drainage is imperative. Is there obstruction in 
the common duct? Has there been deep jaundice? Answers to questions 
such as these will help to determine the choice between cholecystostomy 


and cholecystectomy. Let us not forget to mention, also, that the explora- 


tion of the pathological field may disclose an anomalous biliary tract develop- 
ment in a small percentage of cases. I will take this up more fully before 
I close this paper. 

Cholecystectomy Versus Cholecystostomy.—While cholecystectomy is, in 
my experience, the procedure of choice for the average gall-bladder case, 
I realize that this is a controversial subject in which all are not of a similar 
opinion. It will, perhaps, be fitting at this point to undertake a few of the 
reasons why I personally prefer cholecystectomy to cholecystostomy in 


uncomplicated cases. 

Though physiologically it is still undetermined whether or not we are 
in error to remove the gall-bladder, practically it has been my experience 
that, after cholecystectomy, there is a lower rate of mortality, a lesser 
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incidence of recurrence of symptoms, fewer digestive disturbances, a smaller 
incidence of post-operative hernia, and a more rapid and a smoother con- 
valescence. Though we may eventually discover sufficient physiological evi- 
dence to persuade us it is best to preserve the gall-bladder even when it is 
diseased, there does not presently appear to be any conclusive argument for 
not removing it. Patients from whom the gall-bladder has been removed 
seem to function as normally as before. On the other hand, there is, in my 
mind, a strong argument in favor of the removal of a diseased gall-bladder, 
since so seldom does such a gall-bladder resume a picture of health and 
proper function even after cholecystostomy. 

In a previous paper* I presented a study of 400 gall-bladder operations 
performed at the De Courcy Clinic. These cases were followed up every six 
months so as to secure an accurate picture of the remote results. We found 
that recurrence of colic and stone was much more frequent after cholecys- 
tostomy than after cholecystectomy. Symptoms of indigestion, though 
often persistent after cholecystostomy, were scarcely ever complained of 
after gall-bladder removal. These cases demonstrated, too, that prolonged 
deviation of bile from the intestinal tract, as in cholecystostomy, results in 
a gastric-biliary imbalance which is evidenced symptomatically by indigestion 
and headache, as well as the various reactions of dehydration. 

I have found that the patient spends on an average approximately four 
less days in the hospital after cholecystectomy than he does after cholecys- 
tostomy. Also, cholecystectomy in my cases has reduced post-operative hernia 
incidence by half. 

A further argument in favor of cholecystectomy is based upon the fact 
that frequently stones are so completely imbedded in the walls of the gall- 
bladder that they could not possibly be removed by cholecystostomy. To be 
forced to leave these hidden stones within the gall-bladder or even to over- 
look them would be a probable source of recurrence of the symptoms which 
originally brought the patient to operation. 

A word may be said, too, about the hepatitis which is frequently present 
in gall-bladder disease. I believe that this is usually a secondary manifesta- 
tion, not requiring drainage. In fact, I have found that in most cases it 
disappears more rapidly following removal of an infected gall-bladder than 
following cholecystostomy. 

So far as comparative mortality figures are concerned, I would like 
to call attention to a series of 416 consecutive gall-bladder operations taken 
from the files of the Good Samaritan Hospital. Included in this number 
were ten cases in which the common bile-duct was drained in conjunction 
with the other operation, but I have been unable to segregate further data 
concerning these cases. Classification of this series of 416 cases showed 
that there were 336 cholecystectomies and eighty cholecystostomies. Of 
the deaths, there were twenty-one after gall-bladder removal, or 6.2 per 


* De Courcy, J. L.: Gall-bladder Technic. ANNALS oF SURGERY, February, 1927. 
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I have taken the trouble to separate and classify my personal cases in this 
series to see if this markedly lower mortality incidence after gall-bladder 
removal is corroborated by my own series of cases. I personally operated on 
seventy-seven cases; that is, seventy gall-bladder removals and seven chole- 
cystostomies. My mortality incidence after cholecystectomy was only 4.2 
per cent. (three deaths), as against 28.5 per cent. (two deaths) after chole- 
cystostomy. It is fair to state, however, that only the more severe cases 
were subjected to drainage. This would account to some extent for the 
rather excessively high mortality rate in the cholecystostomy cases. 

Though I consider cholecystectomy the preferable operative choice in 
most cases, I agree that cholecystostomy has definite indications and should 
not be discarded altogether. Let us consider, for instance, the case of a 
stone obstructing the common duct. The procedure is to remove the 
stone, inserting a drainage tube into the duct. Then, if the jaundice is not 
too deep, cholecystectomy may be performed. However, if there has been 
a persistent icterus for some time, it would be better to do a cholecystostomy 
to secure drainage of the dammed-up bile, and in this case it is better to defer 
removal of the obstruction in the common duct for a few weeks. 

There is another type of case, also, in which cholecystectomy is contra- 
indicated, and that is in the presence of malignancy of the pancreas. Here 
the gall-bladder should never be removed as it can be used later to anastomose 
to the stomach or the jejunum, should the ampulla of Vater become ob- 
literated. 

Technic for Cholecystectomy.—When cholecystectomy has been decided 
upon, the following technic is observed in our clinic. We usually elevate the 
gall-bladder rest under the patient about four inches for cholecystectomy. 
Occasionally, we have used a reversed Trendelenburg position during the 
operation. First, the cystic duct is grasped between two curved hemostats 
and is cut through. (Fig. 1.) The stump is then tied with single No. 2 
chromic gut and allowed to drop. There is a precaution to be observed here, 
however, and that is the necessity of stripping all the adjacent tissues away 
from the cystic duct before tying it. If fatty tissues are included in the 
ligature, there is apt to be post-operative drainage. With the duct stripped 
clean before ligature, drainage does not occur. It must be remembered, 
too, that the cystic duct enters the common duct from the back rather than 
anteriorly or at the side. Hence, in isolating the cystic duct, great care must 
be taken not to injure the common duct. The best procedure, I have found, 
is to use blunt dissection for exposing and stripping the cystic duct. Blind 
grasping with the forceps and ligation en masse should be avoided. 

It is now necessary to tie off the cystic artery. However, the artery 
does not need to be exposed for this purpose; a satisfactory ligature may 
be made by passing a suture on a curved needle through both layers of the 
peritoneum, sufficiently deep to insure tying-off of the artery. The suturing 
is then continued upward as the gall-bladder is removed with sharp dis- 
sectors, starting from the duct end and working toward the blind end. 
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At one time it was my custom to remove a gall-bladder by starting from 
its distal blind end and working toward the cystic duct. Later I found that 
[ had better control of the operative field by working in the opposite direc- 
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Fic. 1.—Author’s technic for cholecystectomy. (a)—Line of incision. (b)—Blunt dissection of cystic 
duct and artery. (c)—Cystic duct, clamped, ready to be divided. 


tion. The latter sequence has the advantage of controlling the blood supply 
of the operative field early in the operation through tying off of the cystic 
artery. Thus, the field of operation is kept clear of haemorrhage and a more 


22 337 








JOSEPH L. DE COURCY 


careful manipulation is assured, with less possibility of injuring the common 
duct. Under the former method of stripping the gall-bladder free from 
its blind end down toward the cystic duct, there was considerable possibility 
of forcing suppurative material and stones down into the cystic and common 
ducts. Hence, there was danger of spreading infection as well as danger of 
overlooking stones forcibly lodged in the ducts. A further advantage of 
stripping out the gall-bladder by starting from the cystic duct end lies in 
the fact that the gall-bladder itself can thus be used for active traction. 
This makes for a better exposure of the operative field. 

When stripping out the gall-bladder, I leave a little peritoneum on either 
side so as to be able to suture these edges over the raw surfaces of the liver 
after the gall-bladder is removed. (Fig. 2.) 

Exploration of the Common Duct.—The question of whether or not the 
common duct should be explored depends upon the clinical history and the 
condition of the duct at operation. If the van den Bergh reaction is normal 
and there is no history of prolonged jaundice, manual palpation of the duct 
is sufficient. Even if a small calculus remains in the common duct fol- 
lowing cholecystectomy, the probabilities are that it will pass into the intestinal 
canal. If, however, there is a history of recurrent jaundice, or if the van 
den Bergh reaction shows a retention of bile, the duct should be opened 
and explored, provided it is distended and calculi or pus are suspected. 

I am beginning to feel, however, that with improved technic open ex- 
ploration of the common duct is not so serious as was previously supposed. 
A small catheter drain placed into the proximal portion is all that 1s 
necessary and complicated drainage tubes such as fish-tail tubes are better 
omitted. 

Drainage Versus Its Omission After Cholecystectomy.—The question 
now arises, is it necessary to institute drainage following simple cholecystec- 
tomy when the common duct is not opened? 

It is generally supposed that there are several possible sources of gall- 
bladder wound seepage. In one instance, it may be expansion and bursting 
of the cystic duct wall between its ligature and the common duct. In another 
instance, it is supposed that pulsation of the cystic artery included in the 
ligation may cause a slipping of the knot. Anomalous accessory cystic ducts 
may be present as a source of seepage in a certain percentage of cases. I 
shall take this up a bit more in detail presently. 

There is an old surgical axiom, “When in doubt, drain.” On the other 
hand and to the contrary, I am firmly convinced from our experience in 
a considerable series of cases that drainage tubes frequently incite drain- 
age from a healthy wound which otherwise would have nothing of serious 
moment to drain. To institute drainage in cases such as these is harmful 
rather than beneficial. It is my belief that the drainage tubes themselves 
are a source of irritation, causing drainage. Possibly, they irritate by 
pressure; possibly, by draining away the lymph and protective natural 
wound fluids. Certainly, it has been my experience that, when drainage 
tubes have been omitted, seepage has not occurred. 
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During the past three years, we have omitted drainage tubes in a large 


percentage of our cholecystectomies in which the common duct was not 








opened. We have never regretted not draining and we feel that its omission 
is a distinct advance in gall-bladder surgery. 
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Fic. 2.—Author’s technic for cholecystectomy. (a)—Stitch through the layers of peritoneum, 
catching cystic artery. (b)—Gall-bladder being removed from below upward, with peritonealizing stitch 
following. (c)—Peritonealization completed. 

[his may not be construed to mean, however, that drainage tubes may 
be omitted in all cases. In general, our recent rule has been to use drainage, 
only in such cases in which for various reasons it has not been possible to 
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preserve a perfect operating technic. This applies when there is a large 
amount of inflammatory thickening, as in acute empyema; when there is 
outlying infection; and when it has not been possible to institute perfect 
hemostasis. It is advisable, too, to use drainage tubes when the gall-bladder 
difficulty is complicated by subacute or acute pancreatitis. Drainage must 
be used, also, when it has not been possible to preserve enough peritoneum to 
cover the stump of the cystic duct and the raw bed of the liver from which 
the gall-bladder has been enucleated. Drainage tubes must, of course, always 
be utilized in cases in which it becomes necessary to drain the common 
bile-duct. 

On the other hand, it has been our experience that the technically perfect 
operation is possible in the majority of gall-bladder removal cases which 
come to operation. I define the technically perfect cholecystectomy as one 
in which, in the absence of local or outlying infection, it has been possible 
(1) to secure perfect ligation of the cystic duct and effective hzmostasis ; 
and (2) to peritonealize the stump of the cystic duct and the raw wound 
on the surface of the liver so as to prevent the escape of bile. 

A device for discovering whether or not there are any focuses in the 
wound oozing bile or blood before the abdomen is closed may be utilized 
as follows: Moisten a gauze sponge with saline solution and pack it lightly 
over every portion of the operating field so as to secure an impression on it 
of any oozing surfaces. If examination of the gauze shows blood or bile 
stains, the exact location of the oozing may be ascertained by the application 
of a fresh sponge. If you cannot, then, repair the seepage sufficiently, there 
is no other alternative but to use the drainage tube. 

There are many advantages, to my mind, to be gained by the omission 
of drainage. They are best impressed upon our minds, perhaps, by enumerat- 
ing the disadvantages and dangers of the drainage process. When the drain- 
age tube is used, periduodenal and pericolic adhesions frequently become 
fixed around the tube in the healing wound. When the tube is removed, not 
only is it a painful process but a dangerous one as well, since it disturbs and 
tears the adhesions. Removal of the drain lays the patient open to the 
danger of a possible serious septic infection; often it causes disturbing 
hemorrhages as well. With regard to post-operative hernia, while all patients 
with drainage do not run the risk of hernia, there is, in my experience, a 
larger percentage of hernia incidence after cholecystectomy with drainage 
than without drainage. 

3riefly, cholecystectomy without drainage permits a shorter and more 
comfortable convalescence, insures maintenance of the biliary flow into the 
gastric tract during convalescence with fewer digestive symptoms, and 1s 
unattended by many of the inconveniences which hinder recovery when 
drainage is utilized. 

We cannot omit drainage in every case; but, on the other hand, with 
more careful technic not so many cases will require drainage. I feel sure 
that I shall drain fewer and fewer cases in the future. 
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Before I leave this debatable question of whether to drain or not to 
drain, it will be pertinent to examine the mortality percentages in the series 
of 330 consecutive cholecystectomies performed at the Good Samaritan 
Hospital, mentioned earlier. Three hundred of these cholecystectomies 
were drained; thirty-six were not drained. In those drained, the mortality 
percentage Was 6.6 per cent. (twenty deaths), as against a 2:f Per Cent. 
mortality in those not drained (one death). 

Seventy cholecystectomies in this series were my own cases. Since 
drainage was omitted whenever possible, the mortality percentages in the 
drainage and the non-drainage groups may be compared. Thirty-six of these 
cholecystectomies were drained and drainage was omitted in thirty-four. In 
the drainage group, there were three deaths, or an 8.3 per cent. mortality. 
In the non-drainage group, there were no deaths. As has been mentioned 
previously, one must, in fairness, recognize the fact that the cases drained 
were of a more serious nature. Hence, the mortality rate would of necessity 
be higher. Though this is true, it also shows that, if discernment is used, 
omission of drainage does not increase the mortality. In other words, there 
were no deaths from leakage of bile in the undrained cases and bile did not 
drain when the drainage tube was omitted. 

Another problem which confronts the surgeon when operating upon the 
gall-bladder is the question of anomalous developments in the biliary tract. 
The percentage of the incidence of biliary anomalies is larger than generally 
thought—about Io per cent. A knowledge of the more usual forms they take 
is of some importance to the surgeon, since they represent potential surgical 
catastrophes. 

Of anomalies of the gall-bladder, there is congenital absence, as well 
as doubling of the organ. Occasionally the gall-bladder will carry accessory 
bladders or pouches, or it may be bilobed. The surgeon must be ready to 
recognize, also, anomalous attachments of the gall-bladder, as for instance 
when it is freely suspended from the liver. Common anomalies of the 
cystic duct are its absence or its doubling. It may have unusual sites of 
termination, such as emptying into the left or the right hepatic ducts, into 
the stomach or the duodenum or farther down the common duct than 
normally. Likewise, the common duct may be congenitally absent, may be 
doubled or may have unusual sites of termination, as into the stomach. 

Multiple hepatic ducts are rather frequently encountered, and the so- 
called ‘“‘cyst hepatic ducts” have especial significance to the gall-bladder 
surgeon since, when severed, they are a potential source of post-operative 
bile leakage. These cyst hepatic ducts drain from the liver into the side of 
the gall-bladder or into the cystic duct. They are not distinguishable during 
operation because of their small size. Though few of the cyst hepatic ducts 
will drain bile seriously after operation, yet they are a potential source of 
seepage in some cases of post-operative bile peritonitis. If their presence 
is suspected, the focus should be ligated or seared with a cautery. Venous 
connections between the liver and the gall-bladder should be similarly handled. 


341 











CORRELATION OF SYMPTOMS, PATHOLOGY AND 
RESULTS IN CHOLECYSTECTOMY * 
A STUDY OF TWO HUNDRED THIRTY-THREE CHOLECYSTECTOMIES DONE IN 
VANDERBILT SCHOOL OF MEDICINE FROM 1925 TO THE 
MIDDLE OF MAY, 1932 
By Worcester A. Bryan, M.D. 


OF NASHVILLE, TENN. 


Two hundred thirty-three cholecystectomies were done by all operators 
in the period covered by this study, which is undertaken with the view 
of determining, as far as possible, the dependability of clinical symptoms 
and cholecystography to assure the surgeon that he will find a definite 
pathological process involving the biliary structures and thus justify the 
operative measures he has advised. 

The clinical findings indicative of gall-bladder pathology are so varied, 
so variable, in both intensity and constancy, that such studies as this cannot 
fail to apprise one of the margin of error attaching to the whole of the 
diagnostic process, but even to bring this error down more specifically to 
certain classes of cases, and show that under one group of findings the 
pathological changes justify the treatment almost, but not quite, 100 per cent. ; 
while in another group of less exact clinical evidence taken as a whole, the 
treatment is more frequently not justified by the findings, although some 
of the items of clinical evidence may be accepted as almost or absolutely 
pathognomonic. To put the problem in question form, what symptoms and 
signs warrant the physician in urging operation? What variations in these 
suggest caution? And what demand refusal of surgical intervention? I am 
fully convinced that unconditional answer to each of these questions would 
lead the operator into error. In the first, because he will under the most 
positive evidence do a very rare unnecessary operation and find a normal 
gall-bladder ; in the second, where caution is suggested, he will, in spite of 
its most conscientious use, find himself wondering about his justification still 
more often; in the third, when and if he refuses all of a group having so 
few or such insignificant evidences of gall-bladder disease, he is sure to 
impose thereby a continuation of definite pathology in a considerable number 
of these people, who have a right to be well, just as if he operates on this 
whole group he will operate unnecessarily on very many of them. 


DEFINITION OF TERMS 
Clinical Manifestations 
(1) Typical—Repeated attacks of gall-stone colic or palpable tender 


gall-bladder. 
(2) Atypical—Chronic indigestion. Soreness at right costal margin. 


* Read before the Texas Surgical Society. 
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Cholecystography 
(1) Positive—No shadow or definite stone shadow. 
(2) Questionable.—Slight concentration. 
(3) Negative-——Normal shadow at any time. 





Pathological Changes 
(1) Marked gross and microscopical changes. 
(2) Slight gross, but definite microscopical changes. 
(3) Indefinite gross or microscopical changes. Enlarged lymph-node. 


In the 233 cases, there were 112 which gave typical clinical findings and 
of these 81 per cent. showed marked pathological change, 13 per cent. slight 
but definite pathological change, and 6 per cent. indefinite change; or 94 per 
cent. at least of this group justified the procedure undertaken for their relief. 
One wonders why the 6 per cent. gave evidence that necessitated their 
classification in the typical group. No fault can be found with the advice to 
submit to surgery, but with the fallacies leading to their classification among 
typical, when every final justification of discoverable pathology leads one to 
conclude that they do not belong in this classification, or to the conviction 
that changes so obscure as to escape discovery may cause symptoms and 
signs of characteristic type. 

In the group having atypical signs and symptoms, there were 121 cases. 
Of these 37 per cent. showed at operation marked pathological changes, 
40 per cent. slight pathological changes and 23 per cent. indefinite pathological 
changes. In other words, there was four times as great a percentage of 
this group who, one might maintain, had been operated on unnecessarily as 
in the group showing typical symptoms. If we conclude to save the 6 per 
cent. of the typical cases or the 23 per cent. of the atypical cases from ques- 
tionable or unnecessary surgery, we can do so only by refusing also all 
those 94 per cent. who had warrantable pathology in the first and 77 per cent. 
in the second group, for there is no evidence in our records that enables us 
to separate those frankly needing surgical relief from those who from our 
present inadequate knowledge of the early internal pathology of cholecystitis 
seem to have needed it less or not at all. Are we in a position to say that 
these questionable cases have not had a more active inflammatory process 
in times of previous attack recognized or not, and can we say that such attacks 
are not practically certain to recur in the future? If these questions be 
answered affirmatively our conduct is eminently correct in removing the 
gall-bladder, not only on account of immediate and easy cure, but because such 
early removal (before gross proof of the correctness of our action) prevents 
that group of grievous secondary changes following and growing out of the 
disease localized in the bile passages. These complications are responsible 
for the vast majority of deaths in gall-bladder cases, and, whether recognized 
or not, probably for a majority of the operative deaths. Furthermore, such 
changes are incurable, myocardial degeneration, pancreatitis and secondary 
diabetes, nephritis, hepatitis. They too must be responsible, having ad- 
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vanced to a certain grade, for our failure to deliver satisfactory cures in a 
goodly per cent. of operated cases; when death comes on account of these 
complicating sequelz, especially if the gall-bladder has been quiescent a long 
time, the cause of death is ascribed to the lesion in evidence at the time and 
the boards of health fail to learn the true relation an old cholecystitis holds to 
the facts. The remote cause of the immediate cause of death is the real cause 
of death. This is all-important when cause one is discoverable and curable 
and cause two is insidious, remote, progressive. Prophylaxis against cause 
two and not the discomfort of immediate symptoms is the best reason for 
cholecystectomy. 

One hundred thirty-seven cases’ were subjected to cholecystography, the 
chief hope on which surgeons relied for relief from the embarrassment 
caused by their inability to determine, once their hands were upon it, whether 
this gall-bladder should be removed or left, and from the chagrin caused by 
continuance of symptoms if it was left and contrariwise continuance if it 
was removed. These evils may not happen often, but they do happen 
both ways. 

Of 137 cases studied by cholecystography eighty-nine showed no shadow: 
of these 72 per cent. were markedly pathological, 19 per cent. slightly 
pathological and 9 per cent. showed indefinite pathological change. Thirty- 
five cases showed slight shadow: of these 17 per cent. showed marked 
pathology, 48 per cent. slight pathology, and 35 per cent. indefinite pathology. 
Thirteen cases showed good shadow: of these, two cases or 15 per cent. 
showed marked pathology, 55 per cent. showed slight pathology and 30 per 
cent. showed indefinite pathology. Or, to interpret, there were nine cases in 
137 showing no discovered evidence of disease by cholecystography who 
showed definite pathology at operation; there were eight cases out of eighty- 
nine showing no shadow who on operation were classed indefinite ; and twelve 
cases of thirty-five showing slight shadow who were found to have indefinite 
pathology. Another statement of these findings may be given: 9 per cent. 
giving no shadow showed indefinite pathology ; 35 per cent. of those showing 
slight shadow had indefinite pathology; and 70 per cent. of those showing 
good shadow had definite pathology, enough presumably to satisfy the various 
surgeons operating that their therapy was correct. Of course, the number of 
cases is far too small for finalities, but as far as the figures go they seem 
to indicate that positive findings (negative shadows) are much more de- 
pendable than negative findings (positive shadows). 

The group of cases who were operated on without having cholecystography 
numbered ninety-six. Fifty-nine of these had typical clinical symptoms and 
thirty-seven did not show typical symptoms. Of the fifty-nine typical cases 

7 per cent. revealed marked pathological change, 23 per cent. slight patho- 
logical change, and 10 per cent. indefinite change. If we construe indefinite 
pathological change to mean inadequate or undiscoverable, or no change, then 
it becomes apparent that even in cases with typical classical text-book symp- 
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toms there is an error of IO per cent., provided we admit (which I doubt 
if we can) that the pathology was so insignificant or so absent as to cause 
the surgeon to feel that this 10 per cent. would have been as secure in 
health without the operation as with it. Some feeling of this kind rather 
generally distributed must have been responsible for the great enthusiasm 
felt when we first learned the possibility and practicability of cholecystog- 
raphy by the administration of a selective dye. Later, by hard lessons, it 
was found that the interpretation of these X-ray plates for the patient’s 
advantage was much more difficult than their production. The question of 
the border between normal and pathological arose here just as it has in all 
clinical data. We hoped cholecystography might prove pathognomonic. As 
might have been expected, it did not. Nothing ever has proved to be. 

The other parts of this group must be considered before conclusions are 
attempted. Thirty-seven patients having atypical symptoms were operated 
on. Thirty-five per cent. of these had marked pathology, 40 per cent. had 
slight, and 25 per cent. indefinite. It may be accepted, I believe, fairly 
that in all these tables the percentage listed as having indefinite pathology 
contained some cases which had no pathology and had never had any. If 
any such were present they were operated on unnecessarily. In the preced- 
ing paragraph or two, it was lamented that as much as 10 per cent. of the 
typical cases should fail to show convincing pathology. That being so, what 
word can be used to express the grief at finding this percentage rise to 
twenty-five? Yet, turned around, the picture is very different. If it should 
be decided to advise all cases having indefinite symptoms against operation, 
a much less justifiable situation confronts one. For, if in the second class 
in this group, refusal to operate on all the cases had been offered to save 
nine people (25 per cent.) from unnecessary or questionable operation, 
twenty-eight people (75 per cent.) would have been condemned to continue 
with their incurable lesions. The question raised by such observations is 
whether the surgeon should cease to recommend operation to save such part 
of the 25 per cent. as have no pathology from unnecessary operation, or 
continue the recommendation with a constant effort by personal accomplish- 
ment and by the use of every diagnostic measure to reduce the errors to a 
minimum. 

Assembled with reference to history and cholecystogram the total group 
of cases present the following analysis: Fifty-nine cases with typical history, 
but no cholecystogram, gave 86 per cent. with marked pathological change, 
I2 per cent. with slight change, 2 per cent. with indefinite change; which 
gives the smallest percentage of questionable pathology of any except those 
which gave the same figure of 2 per cent. in those cases presenting 
typical clinical findings. In the group with typical history having chole- 
cystogram with no shadow forty-one cases showed go per cent. with 
marked, 7 per cent. with slight and 3 per cent. indefinite. This is prac- 
tically the same as in the last named group and should be the same. One 
would hardly expect the addition of a cholecystogram to reduce the minimum 
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below 2 per cent., and it is certainly absurd to think the negative cholecysto- 
gram would raise the minimum. A point of largely academic interest here is 
that a negative cholecystogram would necessarily occur in those rare cases 
whose gall-bladder is congenitally absent. I have seen one such case, in 
another hospital, who had no symptoms, no history of cholecystitis. Ex- 
ploration of the upper right quadrant during an operation for appendicitis 
was responsible for the discovery. There is no record of congenital absence 
of the gall-bladder in the present series of cases. When the history is not 
typical in forty-eight cases and a cholecystogram showed no shadow, 56 per 
cent. showed marked, 29 per cent. slight and 15 per cent. indefinite pathology. 
The variance between this and the last two groups is 12 to 13 per cent., show- 
ing apparently the superiority of history over cholecystography. But in 
the next group of thirty-seven cases where the history was not typical and 
no cholecystogram was made the percentages were marked 35, slight 40, 
indefinite 20, or 10 per cent. more questionable cases than in the last group. 
Showing thus apparently the valuable service of X-ray study in cases with 
an indefinite history. I saw a case in another hospital (not included in this 
group) who had a rather questionable history, uncertain clinical evidence, 
and cholecystogram negative (showing both good shadow and good function) 
whose continued impaired health caused a request for repetition of cholecys- 
tography: this time it was positive. Operation disclosed cholecystitis with 
stones and relieved her of all symptoms. 

When history was not typical and the cholecystogram gave a good 
shadow in ten cases 10 per cent. showed marked, 60 per cent. slight, and 
30 per cent. indefinite pathology. In cases with typical history and doubtful 
cholecystogram nine showed 22 per cent. marked, 45 per cent. slight, and 33 
per cent. indefinite pathology. Three cases with typical history and good 
shadow give one marked, one slight, one indefinite. In twenty-six cases with 
history not typical and doubtful cholecystogram 15 per cent. were marked, 
50 per cent. slight, 35 per cent. indefinite. 

Study of these figures suggests that cholecystography is worth the most 
where needed the least and vice versa. In one group, the small variation 
may be eliminated and the percentages of indefinite pathology accepted as 
equal. In another group appears a variance of clinical service, for with 
atypical histories in both those having cholecystogram which showed no 
shadow result in 15 per cent. indefinite, as compared with 25 per cent. in 
similar, cases having no cholecystogram. In the final group suggest that a 
doubtful cholecystogram has the same significance as a good one since the per- 
centage of indefinites is practically the same and very high in all. 

There were nine deaths in the series, a mortality of 3.8 per cent. Indi- 
vidual consideration of these deaths gives probably the most valuable practical 
information in this study. 


Case 3836.—Aged forty-three, was ill four months, had intense jaundice. Stones 
in the common duct. Died three days after operation. No autopsy. 
Case 2005.—Aged forty-five, was ill one week, had irregular fever, intense jaundice, 
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positive blood culture, large stone in the common duct, with persistence of fever. Died 
three weeks after operation. Autopsy showed vegetative endocarditis. 

CasE 416.—Aged sixty-nine, was diagnosed cholecystitis in 1925. Operation was 
not advised. Returned in March, 1927, in an acute attack with intense jaundice. There 
was a large fistula between the gall-bladder and the duodenum. Convalescence very 
satisfactory for nine days. Sudden death. Autopsy revealed coronary thrombosis. 

Case 3985.—Aged sixty-nine, was considered a poor operative risk. No clinical 
evidence of acute cholecystitis. At operation an acute cholecystitis was found. Post- 
operative course indicated mild peritonitis. Died one week after operation. No autopsy. 

CasE 4228.—Aged twenty-seven, ill two days with signs of general peritonitis, 
was thought possibly to have acute appendicitis. Acute cholecystitis was found at 
operation. Died nine hours later. No autopsy. 

CasE 1790.—Aged forty-five, gave a typical history and was considered a good 
operative risk. The gall-bladder, easily removed, was filled with stones. Died four 
days after operation. Autopsy revealed no cause of death. 

CasE 45517.—Aged thirty-seven, had symptoms two and one-half years. The 
diagnosis on admission was acute cholecystitis. She was operated on four days after 
entering the hospital. Her gall-bladder was markedly inflamed and contained stones. 
Convalescence was uneventful until the seventh day, when she died suddenly. Autopsy 
showed pulmonary embolism of undetermined origin as the cause of death. 

CasE 40352.—Aged forty-five, had mild symptoms of cholecystitis and definite 
cardiac disease. Operation revealed no pathological changes in the gall-bladder. Died 
five hours after operation. Cause of death was myocardial hypertrophy and dilatation. 

Case 42878.—Aged eighteen, was a dwarf. Had jaundice and bleeding from 
mucous membranes. There was a stone in the common duct with white bile. Died 
two weeks after operation of cholengitis. 

In nine deaths following 233 operations four fatal cases were definitely 
operated on in an acute attack. If these had been deferred we should have 
had 229 cases with five deaths, or a mortality of 2.02 per cent. 

Eleven of the cases which showed indefinite pathology of the gall-bladder, 
when checked, gave the following results: unknown, four; unimproved, six; 
well, one. 
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CONSERVATION GF HEPATIC FUNCTION IN GALL-BLADDER 
OPERATIONS 


PRECAUTIONARY MEASURES TO PREVENT “ LIVER DEATHS ”” 


By Sranvey Ei1ss, M.D. 
or New York, N. Y. 


IN RECENT years there has been a general recognition of the fact that in 
chronic disease of the gall-bladder the liver shows more or less pathological 
change, whether there is clinical jaundice or not. 

As early as 1917, Reimann, of the Lankenau Hospital, pointed out that 
histological study of small sections of liver adhering to gall-bladders removed 
at operation showed an almost constant occurrence of a certain degree of 
hepatitis associated with the cholecystitis (Deaver).' This was supported by 
Graham's? experimental studies in 1918, and has since been widely substan- 
tiated by biopsy studies of liver tissue removed at gall-bladder operations, in 
many clinics both here and abroad. 

The liver changes observed vary in character and extent. The inflamma- 
tion may be localized around the bile-ducts and blood-vessels, or there may be 
a diffuse hepatitis. Biliary obstruction increases the liver damage. In the 
most severe cases with jaundice, Albot and Caroli? note, the liver changes 
may resemble those of acute yellow atrophy. 

Yet it is a common finding that the degree of pathological change in the 
liver is not parallel with that of the gall-bladder. A relatively slight hepatitis 
may be associated with a severe cholecystitis ; a mild cholecystitis with more 
marked degree of hepatitis. Judd,* of The Mayo Clinic, expresses the opinion 
that the hepatitis associated with cholecystitis may not represent a secondary 
inflammation of the liver, but rather “the remains” of a detoxifying process. 

If, then, the liver is damaged to a greater or less extent by the pathological 
lesions in the gall-bladder at the time of the operation, is it not logical to sup- 
pose that its functional activity would be still further reduced by the additional 
strain of the operation for the removal of the gall-bladder—the exposure and 
the unavoidable injury to tissues even with careful technic? That this is the 
case is indicated by the occurrence following gall-bladder operations of unex- 
pected deaths not due to any of the usual causes. Such deaths have recently 
been designated as “liver deaths.” 

Special attention was called to cases of this type by Cave,® in 1926, who 
reported that in a series of 575 cases of gall-bladder operations there were 
thirty-five post-operative deaths, in three of which the usual causes of death— 
hzmorrhage, peritonitis, pneurnonia and embolism—were all excluded. In 
these cases, the chief symptoms were a rapid rise in temperature and in pulse 
rate. In all these cases the patients were considered good operative risks. 
The operation was a cholecystectomy without technical difficulties and the 
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patients were not jaundiced. In all there had been a prolonged chronic 
cholecystitis and calculi were present in the gall-bladder. In only one case 
did the records show any unusual liver traumatization. The appearance or 
consistency of the liver was not noted. At the time Cave expressed the opinion 
that death in these cases was due to “‘diseased or chemically altered liver cells 
or toxic bile.” 

In 1927, Behrend® also referred to similar “‘high temperature” deaths oc- 
curring after gall-bladder operations without any evidence of infection. He 
stated that he had examined such cases post-mortem without finding the cause 
of death, but he failed to report a histological examination of the liver. 

In 1930, Stanton’ reported that in 100 deaths following gall-bladder opera- 
tions at the Ellis Hospital, Schenectady, N. Y., fifteen were of a similar 
peculiar type with a rapid steady rise of temperature, greatly accelerated weak 
pulse, extreme nervousness and finally rapid, shallow respirations, and with 
no evidence of infection or hemorrhage. The clinical picture, Stanton notes, 
is that of “an overwhelming toxemia.” <A very similar syndrome was ob- 
served in another case in which death resulted from a traumatic rupture of 
the liver, and Stanton is of the opinion that similar factors are operative in the 
gall-bladder cases as in the case of liver injury. 

Later Connell® reported seventeen cases of death of this type in a total of 
seventy-two post-operative deaths following operations on the biliary tract. 
This author notes that a review of the post-operative records in laparotomies 
other than biliary-tract operations showed no similar syndrome. He believes 
it to be due to “a chemical or metabolic reaction,” the nature of which is 
unknown. 

At the Post-Graduate Hospital, New York City, records show a small 
group of cases of operation on the biliary tract in which death occurred with- 
out any definite cause. These Heyd® characterizes as “liver deaths.”” In one 
group the symptoms were similar to those described by previous authors: 
namely, rapid rise of temperature with accelerated pulse and respiration. In 
these cases the icteric index was normal, but Heyd noted a gradual increase of 
urea nitrogen in the blood. This type of “liver death” he attributes to “hepatic 
exhaustion” incident to the hepatitis associated with gall-bladder disease and 
the further damage resulting from surgical intervention. The increased urea 
retention indicates a secondary renal failure. 

In the last few years, four unexpected deaths of this high-temperature 
type occurred at the Barnes Hospital of St. Louis, following gall-bladder oper- 
ations. These patients were all apparently good risks for operation. At 
autopsy definite pathological changes in the liver were observed which were 
identical with those found by biopsy at the time of the operation. These 
changes were the same as those seen in other cases with cholecystitis; 7.e., 
cloudy swelling with some cedema and periportal inflammation. (Graham. ) 

More recently Helwig’? and his associates at St. Luke’s Hospital, Kansas 
City, Mo., have made a special study of these so-called liver deaths. In four 
cases the syndrome followed operations on the biliary tract; in one case a 
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severe trauma to the liver ; and in one it was associated with a diffuse metastatic 
carcinoma of the liver. 

In these cases there was a rapid rise in temperature without infection and 
accelerated pulse. Progressive oliguria and increase in the nitrogenous ele- 
ments in the blood developed. Death occurred in a state clinically resembling 
uremia. 

Although Heyd mentioned the increasing retention of urea in cases of this 
type, other auth ors have not emphasized the clinical evidence of renal involve- 
ment. Autopsy in Helwig’s cases showed extensive degenerative changes in 
both liver and kidneys. In the liver, there were either leucocytic infiltrations, 
necrosis and interstitial hemorrhages or parenchymatous and fatty changes. 
The kidneys showed parenchymatous swelling with degeneration of the tubular 
epithelium usually progressing to necrosis. The clinical records in the opera- 
tive cases did not indicate any definite failure of liver function. Two cases 
showed slight jaundice. All these patients gave a history of chronic cholecysti- 
tis, and liver damage was noted at operation. Helwig is of the opinion that 
the post-operative symptoms and fatal termination are due not to failure of 
liver function, but to toxic products elaborated by the diseased liver, which 
act secondarily upon the kidneys. 

Further important contributions on the functional capacity of the liver and 
the condition of “liver death” were made by Walters,"! in 1931, and by Schutz, 
Helwig and Kuhn,” in 1932. 

In my own experience in biliary-tract surgery, I have observed several 
cases of post-operative death showing this high-temperature syndrome with- 
out infection or hemorrhage, with rapidly rising fever, rapid pulse, and the 
terminal uremic syndrome. It is probable that such cases occur more fre- 
quently than the number of reported cases would indicate. The tragedy of 
these deaths is that they occur, as has been noted, in patients who appear clini- 
cally to be good operative risks. 

It is especially important, therefore, to determine the condition and func- 
tional activity of the liver before any operation on the biliary tract, no matter 
how good the general condition of the patient may appear to be. 

Various tests of liver function have been proposed and used. Chief 
among these are the determination of the icteric index, the van den Bergh test, 
the dye-retention test, and the galactose test. 

The liver, as Judd'* says, has “a multiplicity of metabolic functions”: It 
is concerned with the metabolism of carbohydrates, proteins and fats; with the 
production of bile and of fibrinogen; and with detoxification. Probably no 
one test can be depended upon to reveal failure of liver function. At The 
Mayo Clinic, one of the dye-retention tests and the van den Bergh test are 
used as routine pre-operative measures in biliary-tract surgery. Others prefer 
the icteric index to the van den Bergh test, as it also depends upon bile-pig- 
ment formation and is a much simpler procedure. The galactose test is less 
widely used in American clinics; but it is of interest to note that a British 
surgeon, Flint,'* of Leeds, found that, in a series of cases of gall-bladder 


350 








THE LIVER IN GALL-BLADDER OPERATIONS 


disease in which biopsy studies of the liver at the time of operation showed 
varying degrees of hepatitis, the galactose test was a better indicator of the 
degree of liver damage than the van den Bergh test. He did not employ any 
of the dye-retention tests in this study. 

At the Jefferson Hospital, Philadelphia, Shallow emphasized the impor- 
tance of pre-operative liver tests in patients with gall-bladder disease who were 
not jaundiced, as he had noted that in certain cases in which death occurred 
unexpectedly after operation, the dye tests had shown a high degree of reten- 
tion. (Robertson.!°) 

In the dye-retention tests, the dyes that have been most frequently em- 
ployed are phenoltetrachlorphthalein and bromsulphalein. After Graham de- 
veloped his method of cholecystography for gall-bladder visualization with 
phenoltetraiodophthalein (isoiodeikon) given intravenously, he found that this 
same method could be used as a dye-retention test of liver function. If 
isoiodeikon is given in the amount usually used for cholecystography (about 
2.5 grams to the average adult), it puts a heavier “load” on the liver than 
the amount of the dyes ordinarily used for liver-function tests. This liver- 
function test was in fact developed on the basis of the findings in the four 
“liver deaths” at the Barnes Hospital to which reference has been made. In 
these cases cholecystography had been done with the intravenous injection of 
the dye, and in reviewing the records it was found that there had been a high 
retention of the dye in all of them. 

Since that time, patients showing a retention of more than 50 per cent. of 
the dye in the first half hour are not operated upon immediately, but are pre- 
pared for operation by rest and large doses of carbohydrate—by mouth or as 
glucose intravenously. Small amounts of calcium are also given, as it has 
been found that the repair of damaged livers is hastened by calcium. Mortality 
from gall-bladder operations has been reduced since this routine was adopted 
for cholecystectomy from 6 per cent. to 0.4 per cent.; for common-duct opera- 
tions, from 7.7 to 2 per cent. 

One advantage of the Graham dye-retention test is that in clinics where 
cholecystography is done as a routine with intravenous injection of the dye in 
cases of biliary-tract disease, no additional intravenous injection is required 
and the number of procedures necessary for the study of the case is thereby 
reduced. Whichever method is preferred, some liver-function test, and 
preferably more than one such test, should be done im every case prior to 
operation on the gall-bladder. If any evidence of functional failure of the 
liver is found by such tests, glucose should be given in large amounts, prefer- 
ably intravenously, before and after operation, and also small doses of a suit- 
able calcium preparation may well be used. 

In addition to such pre-operative and post-operative measures to maintain 
liver function and avoid “liver deaths” in biliary-tract surgery, certain 
features of the operative technic are also of importance. Care should be taken 
to avoid injury to the bile-ducts, the blood supply, or the nerve supply of the 
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liver, as any such injury increases the degree of liver damage incident to the 
operation and diminishes its functional integrity. 

It is of importance that the surgeon should thoroughly inspect the opera- 
tive field with special attention to the course and any possible anomalies of 
the bile-ducts and the blood-vessels. Anomalies of both bile-ducts and the 
blood-vessels of the biliary tract are frequent. According to Behrend,® such 
anomalies occur in 25 per cent. of cases. Injury to the bile-ducts involves 
biliary obstruction and thus increased damage to the liver. Injury to the 
blood-vessels of the biliary tract is of special significance to liver function 
because of the peculiarity of the blood supply of the liver, by which the indi- 
vidual liver cells receive blood only from the portal vein, the hepatic artery 
supplying the bile-ducts and. the capsule of the liver. Hence, as Crile notes, 
“the interchange of the circulation in the liver cells is not between the arterial 
and the venous systems but between the portal and the biliary systems.” And 
it is evident that any interference with the biliary supply must affect the portal 
circulation and the blood supply of the liver. 

According to Crile’s!® theory, also, the operative exposure in biliary-tract 
surgery results in lowering the temperature of the liver, with consequent re- 
duction of its functional activity and also interference with the heat regulation 
of the body, explaining the rapid rise of temperature characteristic of the type 
of “liver death” under discussion. To obviate this he has devised a method 
for the application of diathermy to the liver during as well as after operation. 
This method has not been generally adopted, but a recent monograph on 
biliary-tract surgery by an Argentine surgeon (Sobre-Casas') reports the 
use of diathermy in his clinic at Buenos Aires both during and after operation. 
It may be that Crile’s method of diathermy to maintain the temperature of 
the liver will prove to be a valuable adjunct of gall-bladder surgery. 

Whether this method is generally adopted or not, the surgeon operating 
on the biliary tract, with even such a comparatively simple operation as an 
uncomplicated cholecystectomy, must give careful attention to protecting the 
liver and surrounding tissues against damage of any kind, and especially to 
avoiding injury to bile-ducts and blood-vessels. 

Thus, with proper pre-operative and post-operative care, such as we have 
indicated, post-operative deaths of the “high temperature” liver death type 
can be avoided and the mortality of biliary-tract surgery definitely reduced. 

CONCLUSIONS 

(1) Traumatization of the ducts during gall-bladder operations may pro- 
duce a fatal syndrome known as “liver death.” The clinical picture is that of 
an overwhelming toxemia not associated with jaundice. 

(2) Fatal toxemia of hepatic origin may occur after relatively simple 
operations, such as cholecystectomy, in patients considered good operative 
risks. 

(3) By way of precaution, liver-function and blood-chemical tests should 
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always be performed pre-operatively. An unfavorable report should be con- 
sidered a definite contra-indication to operation. 

(4) During the course of the operation it is essential to be extremely 
gentle in handling the biliary ducts, as the slightest trauma may have a dis- 
turbing effect on hepatic function. 

(5) One must constantly be on the watch for anomalous blood supply of 
the biliary tract, which is present in 25 per cent. of cases. Injury to these 
vessels impairs liver functions because of the anatomical peculiarity of the 
blood supply of the liver. 

(6) By observing special precautions prior to and during the operation, 
“liver death” can largely be avoided. 
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THE SYMPTOMS OF NON-CALCULOUS CHOLECYSTITIS IN THE 
ABSENCE OF COLIC: THE SYNDROME OF CHRONIC 
CHOLECYSTITIS* 

By SamMue. L. ImmMerMAN, M.D. 


oF PHILADELPHIA, Pa. 


Ir THE operation of cholecystectomy, as performed for non-calculous 
cholecystitis, is to justify its existence as a reliable surgical procedure, it 
would seem that the results should be at least as good as those secured with 
the same operation in calculous cases. Reports on this question from the 
leading surgical clinics of this country may be summarized as follows: Until 
recently, Judd,! in 300 operated cases, found that the end-results were better 
in the severer grades of cholecystitis; in stone cases; and in those patients 
who had suffered from colic, even in the absence of stones. With respect to 
the better results in colic, Judd* has recently reversed his opinion. From 
the Lahey Clinic Cattell? reported, in 634 cases, that the end-results were 
better in the calculous group. Deaver and Bortz,* in 903 cases, of which 50 
per cent. were calculous, secured equally good results in both groups; but 
their results (65.5 per cent.), entirely relieved, are below the 87 per cent. in 
Judd’s selected group of strawberry cholecystitis with stones. Muller,® in 
sixty cases (exclusive of common-duct stone), found the results better in 
stone cases. 

Inquiry into the numerous causes which underlie complaints following 
cholecystectomy will not be undertaken here. We have noted, in common 
with others,® that colitis is one of these causes. One seemingly extreme point 
of view may be mentioned. It is that chronic cholecystitis as found micro- 
scopically may not be of great significance, just as some surgeons now believe 
that a diagnosis of chronic appendicitis made microscopically is not of great 
significance. It is true that in many of the non-calculous cases the gall- 
bladder is thin-walled and semi-transparent, in contradistinction to the thick- 
walled organ so frequently associated with stones. This naturally leads to 
the question: Upon what should a diagnosis of chronic cholecystitis be based ? 
The present study is concerned with symptomatology only. Cholecysto- 
graphical findings have been reported elsewhere.* 

That gall-stone colic is often preceded for years by dyspepsia has been 
claimed by Moynihan, Mayo-Robson, Bland-Sutton, and others. Dyspepsia 
has also been recognized as part of the picture of non-calculous cholecystitis, 
but clinicians have been reluctant to attach too much diagnostic importance 
to this dyspepsia, in the absence of other more characteristic symptoms. 
Moynihan® has, however, transferred his inaugural symptoms (early indiges- 





* Read before the Southeast Branch of the Philadelphia County Medical Society, 


December 1, 1932. 
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tion preceding colic in calculous cases) to non-calculous cholecystitis. Gib- 
bon® thought that the “less typical symptoms” could be relied upon in 
diagnosis, if other factors were carefully controlled. 

The Symptoms of Non-calculous Cholecystitis in the Absence of Colic.— 
A number of clinicians have described upper abdominal distress in the absence 
of colic. Judd! implies that in addition to colic there are two kinds of 
dyspepsia: (1) Indigestion in the sense of flatulence, belching, etc., and (2) 
“constant dull pain.’’ Einhorn,'® in contrasting acute with chronic cholecys- 
titis, described the symptoms in the latter as “a repetition . . . of the fullness 
and distress with increased severity and duration.” Moynihan® said “briefly, 
the history is one in which there has been a period of indigestion lasting 
always for months, sometimes for years.” Riesman!! said that the symptoms 
were those of nervous dyspepsia. Mason and Blackford! said three-fourths 
of their patients sought relief on account of “chronic gastric disturbances.” 

I have selected for study 180 cholecystectomized patients in whom micro- 
scopical examination showed chronic cholecystitis. One-half were calculous 
cases. The following were excluded: Patients with chronic cholecystitis who 
showed acute or sub-acute appendicitis; acute cholecystitis and chronic sup- 
purative cholecystitis; patients with hepatitis and pancreatitis as diagnosed 
by the surgeon; gastric retention, visceroptosis and ileal stasis if detected by 
X-ray examination; patients with jaundice if stones were not found at 
operation ; patients with a history of diarrhoea; patients with spastic colon 
and constipation were not excluded. 

My observation of gall-bladder patients (in whom the diagnosis was con- 
firmed at operation) has led me to believe that the dyspepsia from which 
they suffer is not as vague as we are sometimes taught, and that in their 
symptomatology there may be separated on the one hand such complaints as 
belching and heartburn (“simple indigestion’) and on the other hand acute 
attacks of pain (biliary colic) from a rather definite syndrome which is 
neither and to which I attach the term “the syndrome of chronic cholecystitis.” 

The following six groups of symptoms in non-calculous cholecystitis are 
practical clinically, though they are based partly on pathology and partly on 
symptomatology. They are: (1) Syndrome of chronic cholecystitis; (2) 
attacks of biliary colic; (3) acute cholecystitis; (4) ulcer-like syndrome; 
(5) simple indigestion; (6) complications. 

(1) The syndrome of chronic cholecystitis: (a) Distress in the upper 
abdomen, usually in the epigastrium, variously described by patients; (b) 
while the distress may be made worse by food, it is often uninfluenced by food 
(aside from the disagreement of fatty food) and not rarely lasts all day, even 
if little or no food is taken; (c) one of its most important characteristics is 
its total duration. It commonly lasts for weeks—the average duration of an 
attack upon admission to the hospital was six weeks; (d) there is a marked 
tendency to recurrence of attacks; (e) if the patient is ill for a long enough 
time (average in this series four years) the pain will usually be referred 
(63 per cent. in this series). (2) Attacks of biliary colic: In patients suffer- 
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ing from gall-bladder disease an acute attack of pain, of greater or less 
severity, is usually ascribed to the presence of stone or to acute cholecystitis, 
or to some ill-defined reflex cause (“pylorospasm,” etc.). Very severe pain 
may last for days, but I have also seen it last for weeks, a status colicus. The 
differential diagnosis of these pains is difficult, which is another way of 
saying that a pre-operative diagnosis of stone in these cases 1s, from the 
symptomatic standpoint, rather unsatisfactory. The actual incidence of 
biliary colic depends partly on the stage of the disease and the selection of 
patients for operation, but also partly on the interpretation of what consti- 
tutes biliary colic. This accounts for the low incidence of 9.5 per cent. of 
attacks of pain given by Deaver and Bortz* and the high incidence of “colic 
pains” of 70 per cent. mentioned in Osler’s Modern Medicine’* and by 
others.'* In this series 35 per cent. of patients (non-calculous) had acute 
attacks that might have been interpreted as biliary colic. (3) Acute 
cholecystitis: A good description of acute cholecystitis is given by Riesman."! 
(4) Pain in relation to meals, “‘ulcer-like syndrome”: 19 per cent. of patients 
had pain which bore a definite relation to meals, but in only 7 per cent. was 
this pain so unrelated to other symptoms that a diagnosis of ulcer was con- 
sidered. (5) “Indigestion,” or “simple indigestion”: This term appears 
necessary to designate such complaints as heartburn, belching, feeling of 
general abdominal distention, etc. The feeling of a lump or distress in the 
epigastrium (or higher in the chest) occurring in so many conditions may be 
difficult to differentiate from the distress found in “the syndrome of chronic 
cholecystitis.” Differential diagnosis cannot be entered into here; it is 
necessary to take into consideration the whole picture rather than any single 
symptom. Patients with gall-bladder disease are subject to a great deal of 
“simple indigestion.”” In many of our patients this simple indigestion tended 
to disappear as the attacks of acute or chronic cholecystitis disappeared. In 
7.7 per cent. of patients simple indigestion was the chief complaint on admis- 
sion. (6) Complications: The incidence of jaundice, fever, efc., etc., need 
not be considered here. 

Incidence of These Symptoms.—lIn the non-calculous group the syndrome 
of attacks of chronic cholecystitis occurred in 76 per cent. of the group, but 
it must be made clear that this was often in combination with other symptoms. 
A combination of chronic cholecystitis attacks and attacks of biliary colic (but 
not always at the same time) occurred in 23 per cent.; attacks of chronic 
cholecystitis occurred alone (with the exception of simple indigestion which 
often accompanies an attack) in 42 per cent. of patients. 

In the calculous group, on the other hand, the symptom which occurred 
most frequently by itself was biliary colic (53 per cent.) with biliary colic 
occurring with various other combinations in 80 per cent. of all calculous 
patients. It is interesting to note that the “syndrome of chronic cholecys- 
titis” occurred in 40 per cent. of all stone patients. 

Two questions may be asked—first: ‘‘What are the earliest symptoms ?” 
In our histories in the stone group an attack of chronic cholecystitis was the 
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first symptom in 23 per cent. of the patients, but an attack of colic, without 
any obtainable history of previous indigestion, was the first symptom in 
48 per cent. In the non-calculous group the first symptom was an attack of 
chronic cholecystitis in 50 per cent. of the patients. Secondly: “What per 
cent. of patients suffering from such complaints as heartburn, belching, efc. 
(so-called simple indigestion), have chronic cholecystitis as the cause of their 
complaints?” There is nothing in this study which answers this question. 
It may be noted that we obtained a history of “simple indigestion” only at 
the onset in 8.3 per cent. of cases (as opposed to the above mentioned 50 
per cent. incidence of the “syndrome of chronic cholecystitis,” i.e., “attack 
of chronic cholecystitis” at the onset). 

Comment.—Whether an “attack of chronic cholecystitis” be accepted as a 
syndrome will depend on several things: (1) Whether it can be separated 
as an entity from the standpoint of its symptomatology; (2) whether it rests 
on a firm pathological basis. I have no further evidence to offer now. The 
syndrome may persist after cholecystectomy; but this is at least no more 
mysterious than the persistence for a time of biliary colic after the removal 
of a diseased gall-bladder and all stones. (3) Most important of all is the 
question whether this syndrome is relieved by operation at least as well as, 
let us say, biliary colic. I regret to say that my own follow-up is not large 
enough to be able to answer this question. I hope to have a larger follow-up 
in the future. I cannot urge this syndrome at present as an indication for 
surgery, although I think it corresponds to the inaugural symptoms of Moyni- 
han, to the “Constant dull aching pain” of Judd, and in actual practice is used 
by many surgeons as an operative indication. In this respect I will quote 
the recent opinion of Judd and Priestley,” who said, ‘‘Patients with colic 
prior to cholecystostomy are likely to obtain more complete symptomatic re- 
lief than patients who complain chiefly of dyspepsia. The difference is not 
great, however, and after cholecystectomy it is even slightly reversed.” 
[Italics mine.] If this be so, I think we have a powerful argument that the 
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important factor in the “syndrome of chronic cholecystitis” is the diseased 
gall-bladder. This need not be taken as an indication for surgery by those 
who prefer medical treatment. 

ConcLusion.—In non-calculous cholecystitis the commonest symptom is 
a fairly definite type of indigestion which I have termed the syndrome of 
chronic cholecystitis. This syndrome is described. It occurred (often to- 
gether with other symptoms, such as biliary colic) in 76 per cent. of ninety 


operated patients in whom the gall-bladder was examined microscopically. 
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PERFORATION OF THE GALL-BLADDER IN ACUTE 
CHOLECYSTITIS* 


By E. Starr Jupp, M.D. 
AND 
J. Roserts Puiuuires, M.D. 
oF Rocuester, Minn. 


FROM THE DIVISION OF SURGERY OF THE MAYO CLINIC 


PERFORATION of the gall-bladder is unusual. It is comparable to perfora- 
tion of any other viscus. The condition is most frequently confused, pre- 
operatively, with inflammation in a high-lying appendix, perforation of an 
ulcer of the stomach or duodenum, or acute pulmonary disease. However, 
an inflammatory process in the appendix may be so acute that it progresses 
to gangrene and perforation within a few hours. The gall-bladder rarely 
perforates during the first attack. Consequently, adhesions form, and when 
perforation does occur, the process usually remains localized about the viscus. 
Perforation in such a way that material runs free into the peritoneal cavity 
is rare, and when it does occur it constitutes a very difficult problem in 
accurate pre-operative diagnosis. In the majority of instances the true nature 
of the condition will not be revealed until the abdomen is opened and a bile- 
tinged exudate is found in the peritoneal cavity. Thick, cedematous walls 
may give the appearance of distention, but in reality the gall-bladder rarely 
bursts from overexpansion. Perforation is probably always due to ulceration 
or local gangrene of a part of the wall. 

In reviewing the cases of acute cholecystitis in which operation has been 
performed at The Mayo Clinic in the last ten years, we found sixty-one in 
which the gall-bladder had perforated. In only two of these was there 
extravasation of content into the general peritoneal cavity. In the remaining 
fifty-nine cases the process was well localized. Forty-three of the patients 
were women and eighteen were men. The oldest patient was aged sixty-eight 
years and the youngest twenty-four, but by far the majority of patients were 
more than fifty years of age. That the accident tends to afflict older persons 
is in part because the blood supply to the organ is poorer with advancing 
years. When the process has been going on for some time and the function 
has been diminished, the chance of recovery is impaired while that of necrosis 
and leakage is increased. 

All of the patients had had symptoms referable to the biliary tract. Eight 
had undergone cholecystostomy. Forty-eight had had acute symptoms previ- 
ously. Some were in the midst of an acute attack when they arrived for 
consultation. However, the majority had gone through most of the acute 
symptoms before we saw them. The average duration of the attack before 
consultation at the clinic was fourteen days. The length of the period of 
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observation depended on the condition of the patient; the average was six 
days, making the average time from the onset of the attack to operation 
twenty days. Colic was the chief and most common symptom ; it was present 
in fifty-four cases. Sixteen of the patients had some degree of jaundice. 
Leucocytes numbered more than 10,000 in each cubic millimetre of blood in 
twenty-five cases; in seven of these, more than 20,000. Tenderness in the 
right upper abdominal quadrant was a constant finding. A mass could be felt 
in the region of the gall-bladder in twenty-seven instances. 

Localized peritonitis was evident in all of the sixty-one cases. Gangrene 
in one or more areas of the wall of the gall-bladder was present in eleven 
cases at the time of cholecystectomy, and there was associated empyzma in 
twenty-two. Stones were found in the gall-bladder in fifty-six cases. They 
would be expected in a large proportion of cases, for acute cholecystitis 
without stones is uncommon. In the past it has been the general opinion 
that calculi in the common bile-duct are uncommonly coincident with a 
perforated gall-bladder. However, stones were found in the common bile- 
duct in nine of our sixty-one cases. It is possible that they were present at 
one time or another in a greater proportion of the cases, for many of the 
patients had had repeated attacks referable to the biliary tract. 

The severity of the symptoms does not always indicate the extent of the 
pathological process, for in some instances it progresses to the stage of 
perforation and abscess without producing acute pain or other abdominal 
disturbance. The experience of one of the patients, a woman aged forty- 
three years, is typical. For two years she had had a “drawing feeling” in 
the epigastrium, moderate dyspepsia, and loss of appetite. One month before 
she came for consultation she had had generalized abdominal pain which had 
lasted an hour. It had been relieved by hot applications and once by vomit- 
ing. The woman never had been obliged to go to bed. With the exception 
of tenderness about the umbilicus, there was no indication of an abdominal 
pathological process. Analysis of gastric content disclosed that there was no 
free acid in the stomach. Two physicians were of the opinion that a 
cholecystic process might be present. At operation empyema of the gall- 
bladder was found and it was evident that the gall-bladder had ruptured into 
the liver. Many stones were present. The appendix was involved in an 
inflammatory process. Cholecystectomy and appendectomy were performed. 
Two Penrose drains were used. Convalescence was uneventful. 

Cholecystectomy was performed in forty-eight of the sixty-one cases with 
five deaths; cholecystostomy in thirteen with one death. Half of the deaths 
were associated with pulmonary complications. The coincidence of acute 
cholecystitis and pulmonary processes has been emphasized ; undoubtedly the 
close proximity of the infected gall-bladder to the diaphragm is the predomi- 
nant factor in this situation. Death is frequently attributed to the pulmonary 
complication. 

Perforation of the wall of the gall-bladder, with leakage of the content 
into the abdominal cavity, is probably of more frequent occurrence than our 
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series indicates. When the accident occurs the patient is too sick to travel; 
consequently the attending physician does not refer the patient to us but 
gives emergency attention at home. Ordinarily we see only those patients 
who can be brought a short distance or whose condition undergoes acute 
exacerbation while they are en route to us for consultation. 

In reviewing the cases of acute cholecystic disease of the last ten years, 
in which the patients had died without having an operation on the gall- 
bladder, we found three in whom perforation of the viscus had occurred with 
ensuing general peritonitis. The reason that surgical interference was not 
undertaken was that the patients were practically moribund on admission. 

In the two cases of our series in which perforation of the gall-bladder 
occurred in such a way that material ran free into the peritoneal cavity, one 
of the patients survived. Immediate surgical intervention is imperative in 
such cases. When the infection is localized an abscess forms. This was the 
most common eventuality in our series. The presence of a palpable mass in 
the upper right quadrant of the abdomen should arouse suspicion of the 
presence of the condition. Cholecystostomy, or cholecystectomy with free 
drainage of the abscess, is indicated. 

Perforation into an adjacent viscus may occur. This happened in seven 
of our sixty-one cases. It resulted in six cholecystoduodenal fistulas and one 
cholecystocolonic fistula. Because the gall-bladder and the duodenum are so 
intimately associated, it is difficult at times to determine whether a perforated 
duodenal ulcer has disseminated its infectious products into the gall-bladder, 
or whether the gall-bladder is the chief offender and has perforated into the 
duodenum. Rupture through the abdominal wall was observed in two cases, 
in both of which previous operations on the gall-bladder had been performed. 
In these cases, probably the viscus had been sutured to the abdominal wall at 
the time of the previous procedure or had become adherent in the scar. 

Even under the existing circumstances, the post-operative convalescence 
of some of these patients is smooth, apparently because vaccination against 
the infection has taken place, or because the primary condition was not the 


result of infection. 
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INCIDENTAL GALL-STONES IN WOMEN * 


By Epwarp D. Truespe.i, M.D. 
or New York, N. Y. 


FROM THE SURGICAL DIVISION OF ST, LUKE'S HOSPITAL 


INCIDENTAL palpation of the gall-bladder during the course of an abdom- 
inal operation affords an exceptional opportunity to detect the presence of 
unsuspected gall-stones. This procedure, when methodically employed, will 
uncover the presence of gall-stones in a surprising proportion of the patients 
so examined. The existence of gall-stones having been established in a 
patient not suspected of possessing them before operation, one of several sit- 
uations may be found to exist. It may happen that the usual symptoms of 
gall-stones have been present but were obscured by the complaints and find- 
ings associated with the condition for which the operation was performed, 
or were mistakenly attributed to this condition. Again, there may have been 
mild symptoms suggestive of gall-bladder disease not elicited in the history 
when taken, or if so, too vague and commonplace to convey their real sig- 
nificance. Or a revision of the patient’s history may establish beyond ques- 
tion the fact that there has actually been a complete absence of the symptoms 
characteristic of gall-stones and that the stones have been truly quiescent 
and symptomless. While the medical profession has long been aware of the 
occasional existence of so-called silent or symptomless gall-stones, there is 
little available information as to the frequency of occurrence of such gall- 
stones or as to whether they are entirely symptomless to their possessors as 
assumed. Autopsies not infrequently reveal the presence of unsuspected 
gall-stones but when so found the opportunity for direct inquiry into past 
histories has passed by. Furthermore, statistics relative to gall-stones com- 
piled from autopsy records cannot be regarded as entirely representative since 
they are commonly derived from institutions and too often based upon exam- 
ination of aged, destitute and impoverished individuals. Nor can it be 
properly assumed in all cases that gall-stones unexpectedly discovered at 
autopsy have been truly quiescent or symptomless merely for the reason that 
so far as known they have never been a source of complaint. While the 
gall-stones discovered during the course of an abdominal operation may prove 
at times to have been actually symptomless, it is probable that in most 
instances they should be more correctly termed unsuspected. In cases where 
gall-stones have not been removed at the time of their discovery, or soon 
afterwards, knowledge of their presence will permit a prompt explanation of 
the lesser degrees of dyspepsia commonly associated with the onset of gall- 
bladder disease or in the absence of such symptoms afford opportunity to 
establish the duration of existence of quiescent or symptomless gall-stones. 


* Read before the New York Surgical Society, April 27, 1932. 
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Therefore, incidental examination of the gall-bladder and biliary passages by 
direct palpation during the course of an abdominal operation offers an excep- 
tional opportunity to acquire valuable information as to the condition of these 
structures and to accumulate data as to the frequency of occurrence and 
behavior of unsuspected gall-stones. 

The report now presented is based upon an exploration of the gall-bladder 
during the course of 350 personal laparotomies (Table I), stones having 
been found present in thirty-one instances, or approximately 8.9 per cent. 
It has covered a period of ten years, is limited to women and is composed 
exclusively of cases in which the possibility of gall-bladder disease had not 
been considered in the pre-operative diagnosis. The examination of the 
gall-bladder has been a routine procedure in all cases where this might be 
done without detriment to the welfare of the patient. The attempt was made 
to avoid anything approaching a selection of cases, the data being compiled 


as opportunity permitted in the ordinary course of routine operative work. 


TABLE I 


Three Hundred Fifty Cases in Which the Gail-bladder Was Examined by Palpation During 
Operation, Grouped by Decades and Showing Incidence of Occurrence of Gall-stones 


Decade. . spaces: LO=IO 20-29 30-39 40-49 50-59 60-69 & Totals 
Gall-bladders explored 2 82 146 gI 21 2 350 
Stones present............ oO 6 8 12 4 I 31 


Approximate percentage of 


occurrence of stones...... O 7 A 13. 19. 14. 9.8 


un 
sn 


While it is not intended to maintain that thirty-one out of 350 women 
possessed silent or symptomless gall-stones, it can be stated that gall-stones 
were found present in thirty-one women in whom it had not been expected 
to find them before operation. It is obvious, in retrospect, that this number 
was somewhat augmented either by defects in history-taking or inattention 
to the details of a fairly comprehensive history or both, and by imperfect 
diagnosis in general, with the result that certain cases were thus included in 
the group under discussion that might otherwise have been eliminated. 

At first impression, a percentage of nearly 9 per cent. might be regarded 
as unduly high. However, as the investigation was limited to women, the 
great majority of whom had borne children and most of whom were in the 
period of life contributing the highest incidence of gall-bladder disease, a 
rather high percentage of occurrence should be anticipated. Furthermore, 
there is good reason to assume that of the 350 women examined, probably 
more than thirty-one were actually the victims of gall-stones. Gall-stones 
too small to be palpated through the gall-bladder wall, particularly a gall- 
bladder wall thickened by disease, have naturally escaped detection. A few 
small gall-stones, even of palpable size, very readily elude the touch in a 
distended or partly distended gall-bladder, while a small, smooth stone located 
in the mouth of the cystic duct is sometimes difficult to apprehend, the more 
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so through a lower abdominal incision. In a number of cases inflammatory 
adhesions were encountered in the region of the gall-bladder, no stones appar- 
ently being present, not all of which could be properly ascribed to duodenal 
or gastric disease. For these reasons it would seem proper to assume that 
the incidence of gall-stones among the 350 cases examined was actually in 
excess of g per cent. and the incidence of biliary disease even substan- 
tially higher. 

The thirty-one women in whom gall-stones were discovered constituted 
a particularly interesting group for analysis and further observation. All 
but four were or had been married, and twenty-three gave a history of one 
or more pregnancies, the great majority of multiple pregnancies. Six were 
in their third decade of life and eight in their fourth. Thus, fourteen in all, 
or almost one-half, were under forty years of age. Seven were colored 
women, five of these being operated upon for uterine fibroids and two for 
large ovarian cysts. Of the twenty-four others, seven were operated upon 
for fibrous or fibroid uteri, four for ovarian cysts, three for uterine dis- 
placements, and two for conditions of the tubes. Thus, twenty-three of the 
thirty-one women possessing stones were recruited from gynecological cases. 
Six operations were classed as exploratory laparotomies, three of these 
proving to be cancer, and two were for the repair of ventral hernias. Four 
of the thirty-one gave a history of having had typhoid fever, seventeen a 
history of never having had this disease, while ten were not questioned in 
this regard. 

The thirty-one cases fall rather naturally into three general groups; first, 
those whose gall-stones were dealt with at the time they were discovered ; 
second, those who have had a subsequent cholecystectomy; and finally, a 
group of those that have not had as yet, for one reason or another, further 
surgical treatment. 

In the first group, comprising six patients, five cholecystectomies were 
immediately performed, conditions indicating the operation at the time. In 
the other, a small, friable and solitary stone was removed by cholecystotomy, 
a procedure regarded with even less enthusiasm after its accomplishment 
than before it was undertaken. That an immediate cholecystectomy was not 
performed more frequently where stones had been discovered was due to 
what seemed adequate contra-indication at the time. In no case had gall- 
bladder disease been a consideration before operation or been discussed with 
the patient in advance. In a good many instances treatment of the primary 
condition had already imposed sufficient drain upon the patient’s vital 
resources. The mortality rate for cholecystectomy alone ranging as high as 
3 per cent. and perhaps being equally high for the particular operation then 
in prospect, it was felt that the mortality and morbidity for the combined 
procedures would inevitably prove to be more than twice that of either opera- 
tion performed separately. As an incision for a gynecological condition had 
been made in a great majority of the cases, an inadvisable extension of this 
incision would thus have been necessary to deal with the gall-bladder, and 
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perhaps even with this no more than an unsatisfactory exploration of the 
biliary system afforded. The very great importance of performing an ade- 
quate operation in all cases of gall-bladder disease at the first attack was also 
prominently in mind and proved a restraining influence. 

Two cholecystectomies were performed as a result of an exploratory 
laparotomy based upon indefinite, but persistent pain in the right lower quad- 
rant, doubtfully attributed to chronic appendicitis. Possible gall-bladder 
disease had not been considered, probably for the reason that both patients 
were well below the age that might suggest the presence of this condition. 
Both were completely relieved of their symptoms. In three cases the gall- 
stones, and not the gynecological conditions for which the operation had 
been undertaken, explained the outstanding symptoms and made possible their 
cure. In the case of the sixth patient whose gall-stone was removed by 
cholecystotomy from an apparently normal gall-bladder, there were clear-cut 
symptoms of bile leakage post-operatively. Three layers of fine sutures did 
not satisfactorily close the incision through the delicate gall-bladder wall, and 
it would appear preferable to drain, remove or leave alone a gall-bladder 
under such conditions. Two and a half years after this questionable pro- 
cedure the patient can be reported as in good general health, having gained 
in weight and being free from pain or digestive symptoms. Whether this 
particular gall-bladder known to have contained a stone and to have been 
emptied will reproduce others remains to be seen. 

Five patients constitute the second group of those whose gall-bladders 
were removed at a later operation. It was not unnatural that patients in 
whom gall-stones were discovered and not dealt with at the time did not 
receive the information of their condition with uniform enthusiasm. A few 
were stolidly indifferent, some incredulous, others apparently merely annoyed, 
and one, of an emotional nature, declared herself committed to suicide, as 
such an additional misfortune was more than human nature could support. 
One woman, twenty-nine years of age, proved an outstanding exception by 
welcoming the information as explaining a persistent indigestion for which 
she had been under recent treatment. She returned for the removal of her 
gall-bladder three months later, with most satisfactory results. Another who 
asserted her disbelief in the announcement that she had gall-stones was 
brought to the hospital twenty months later in a severe attack of biliary colic 
and requested immediate operation. One went for two years in apparent 
good health, and then after two years of misery submitted to operation, four 
years after the discovery of her stones. The fourth had been operated upon 
for a fairly large fibroid uterus, the only complaints having been the presence 
of the tumor and some pressure symptoms. Three months afterward she 
reported the onset of occasional attacks of indigestion; still later excessive 
gas and pain under the right shoulder-blade, and with constant aggravation 
of her symptoms, precipitated by food, she resorted to partial starvation, 
losing much weight. Her gall-bladder was removed twenty-two months after 
the discovery of her solitary stone which had obviously increased somewhat 
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in size by accretion during the interval, with complete relief of her symptoms 
and a very considerable increase in weight. The fifth patient, twenty-two 
years of age, was followed for almost seven years with great interest. For 
five years she had almost constant digestive complaints, that might have 
been satisfactorily explained on the basis of her highly irregular habits. It 
was not possible under the circumstances to ascribe her symptoms entirely 
to gall-stones, nor would she contemplate an operation. However, her dys- 
pepsia ultimately passed into typical and increasingly severe attacks of biliar¢ 
colic, and she finally submitted willingly to cholecystectomy six years and 
ten months after the discovery of her stones. 

The third group is composed of those patients who have not been operated 
upon for their gall-stones, twenty in all, or nearly two-thirds of the entire 
number found to possess stones. Four of these patients were rather 
promptly eliminated by death from other causes, one of these known never 
to have had biliary symptoms, the other three having died without oppor- 
tunity for investigation of their past histories following operation. Another 
was neither seen nor heard from following her departure from the hospital. 
Eight of the twenty were followed for periods of from three months to five 
years and then lost. Seven have continued under more or less constant 
observation up to the present time. Two of the eight eventually lost were 
having suggestive complaints when last interviewed; another severe attacks; 
while five were in good health when last reported. One of these, a colored 
woman, followed for five years, and without symptoms, was repeatedly urged 
to have her gall-stones removed, but concluded the interview with the remark, 
“Why bother them if they don’t bother me.” Of the seven still under 
observation one has digestive complaints not readily dissociated from her 
gall-stones a year after their discovery. Another patient, found to have 
stones nine years ago, had a single mild attack of biliary colic five years later, 
this being the only manifestation of the presence of her gall-stones during 
this entire period. Two others have been free from all symptoms for periods 
of five years each, and one for more than three and a half years. The two 
remaining have been symptom-free for periods of two years and a year and 
a half, respectively. 

Of the thirty-one women, therefore, who were unexpectedly found to 
have gall-stones among the 350 examined, four are dead, one was immediately 
lost and eleven have been relieved of their gall-stones, while of fifteen still 
possessing their stones four are having symptoms, or were when last seen, 
and eleven are symptom-free, or were when last seen. 

A list of thirty-one women found to possess gall-stones at operation who 
had not been suspected of possessing them beforehand should afford a most 
favorable opportunity to establish satisfactorily the existence of one or more 
possible instances of silent or symptomless gall-stones. 


Since two of the five symptom-free cases lost sight of had proven them- 
selves such for periods of three and five years, respectively, before disap- 
pearing, and since of the six symptom-free cases still being followed one 
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has had but a single slight attack during a period of nine years and two no 
manifestations during five years or more, it might seem justifiable to some- 
what arbitrarily classify these five as possible instances of silent or symptom- 
less gall-stones, in the commonly accepted meaning of the term. If so, they 
would represent but 1.4 per cent. of the 350 women in the series examined, 
a group that excluded all patients suspected of possessing biliary disease. 

If it is demonstrable that gall-stones may lie dormant for considerable 
periods of time following the discovery of their presence, there is good 
reason to believe that they may also do so following their incipiency. This 
being the case, there is support for the belief that the acute symptoms of 
biliary disease so commonly met with during middle life are but a late mani- 
festation of gall-stones long present, and that gall-bladder disease more 
frequently dates its origin from the earlier years of life than has been gen- 
erally recognized. 

The relation of typhoid fever to this group of cases and especially to the 
cases found to have gall-stones was of considerable interest. One hundred 
thirty-one of the 350 patients were questioned with some care as to whether 
they had had this disease, and nine, or about 7 per cent., of the questioned 
cases replied in the affirmative. Among the 122 patients who had not had 
typhoid fever there were seventeen with gall-stones, or an incidence of almost 
14 per cent. Of the thirty-one women possessing gall-stones, twenty-one 
were questioned as to typhoid fever and of the twenty-one so questioned 
four had had typhoid, representing a scant 20 per cent. of the stone cases 
questioned as to typhoid. It should be noted that five of the patients who 
had had typhoid did not have stones. 

Coincident ventral hernia and gall-bladder disease present a special prob- 
lem. While a small umbilical hernia may be repaired without invasion of 
the area affording surgical approach to the gall-bladder, the larger umbilical 
hernias and hernias following incisions through the right rectus sheath are 
preferably not repaired over a gall-bladder containing stones. Unexpected 
attacks of acute biliary colic occur at times during convalescence from opera- 
tious for ventral hernia, forecasting the probable necessity of an operation 
upon the gall-bladder at a later time, and the re-incision of an abdominal 
wall extensively and tediously reconstructed. It would seem particularly 
appropriate to examine carefully into the condition of the gall-bladder before 
engaging upon any extensive operation for the repair of a ventral hernia. If 
gall-stones are found present, the gall-bladder may be removed, drainage 
established through the flank and the repair of the anterior abdominal wall 
proceeded with, thus eliminating the possibility of either a flare-up of an 
overlooked complication or a later re-incision of the reconstructed abdom- 
inal wall. 

While the material herewith presented may be insufficient to establish 
the percentage of occurrence of unsuspected gall-stones in women, even 
approximately, or to make a material contribution to the problem of the 
so-called symptomless variety, it may serve to re-emphasize certain elemen- 
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tary and supposedly familiar facts not infrequently escaping merited consid- 
eration. Gall-bladder disease, with or without stones, must be accepted as 
an exceedingly common affliction among women, particularly among women 
who have borne children, and not infrequently dates from the latter part of 
the second decade of life. It would seem that one or more pregnancies in 
the very young become a direct agency in, or at least almost inseparable 
from, the premature development of gall-stones. Among women known to 
possess gall-stones, a certain percentage will be found apparently exempt 
from symptoms, or at least so for considerable periods of time. Eventually, 
however, the great majority of stones may be depended upon to actively 
assert their presence by the development of more or less typical symptoms. 
While a routine exploration of the gall-bladder is not by any means advo- 
cated, it certainly should not be omitted during the course of an abdominal 
operation when the welfare of the patient will permit. With satisfactory 
relaxation the fingers can follow along and at the same time slightly elevate 
the anterior abdominal wall until the free edge of the liver and the gall- 
bladder are encountered, with but slight reflex disturbance. 

Familiarity with the palpation of the gall-bladder will develop the sense 
of touch and so greatly facilitate the detection of such stones present as are 
palpable. It will also develop an increasing confidence in the opinion formed 
as to the condition of the gall-bladder and biliary passages based upon palpa- 
tion only. Information thus obtained will commonly prove of very great 
value to the patient, serving at once to explain the past, direct present pro- 
cedure or anticipate future developments. Omission of this procedure, on 
the other hand, where it might readily have been carried out, may operate 
to the disadvantage of the patient at some later time. A patient, more or 
less promptly, following an abdominal operation, may develop symptoms 
highly suggestive of gall-bladder disease. When by careful palpation the 
gall-bladder and ducts have given every evidence of being normal, there will 
be greater caution in determining upon a diagnosis of gall-bladder disease 
and resort to an operation upon this organ. 

While it would seem that so-called silent or symptomless gall-stones do 
occur and must be accepted as a reality, they should be regarded as a decided 
exception to the general rule. 
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SUCCESSFUL RESECTION OF THE COMMON BILIARY DUCT 
FOR CARCINOMA OF THE AMPULLA OF VATER* 
By EuGcene B. Porter, M.D. 
or ANN Arsor, MIcu. 
FKOM THE DEPARTMENT OF SURGERY OF THE UNIVERSITY OF MICHIGAN 

PRIMARY carcinoma of the bile-ducts, and particularly the terminal por- 
tion of the common duct, is not so rare as is commonly believed. When 
found at operation, however, the lesion has often become so extensive, with 
infiltration of the pancreas and surrounding structures, that the origin of 
the neoplasm remains obscure. Biopsy of tumors involving the head of the 
pancreas and the common duct is impracticable, and it is probable that many 
lesions, diagnosed even at operation as carcinoma of the head of the pancreas, 
and treated by palliation, have their origin in the lower part of the common 
duct. 

Pertinent reports indicate a considerable difference of opinion regarding 
the incidence of malignancy in the biliary system. In material from The 
Mayo Clinic over a twenty-year period, Marshall® found only forty-nine 
primary carcinomata of the extrahepatic bile-ducts and four cases of benign 
tumors. Judd and Gray’ found in 312 operations for malignancy of the 
gall-bladder and bile-ducts that the former was more than twice as common 
as the latter, 212 carcinomata being primary in the gall-bladder and 100 
primary in the bile-ducts. 

Kelynack’ found only two cases of primary carcinoma of the bile passages 
in 4,578 autopsies and McGlinn® reported only five instances in 9,000 autop- 
sies, indicating a relatively infrequent occurrence of this lesion. Shapiro 
and Lifvendahl,'' however, found twelve cases of carcinoma of the extra- 
hepatic bile-ducts, comprising 3.7 per cent. of all carcinomata in 2,500 
autopsies. This was twice as frequent as carcinoma of the gall-bladder and 
three times as common as carcinoma of the pancreas. The usual clinical 
diagnosis in their cases was cancer of the pancreas. 

In 4,544 autopsies at the University Hospital the incidence of carcinoma 
of the extrahepatic biliary tract and pancreas was as follows: ten, or .22 per 
cent., were primary in the gall-bladder, eighteen, or .39 per cent., were of 
the pancreas, and eighteen, or .39 per cent., were in the extrahepatic bile- 
ducts. In the latter group thirteen occurred in the region of the papilla or 
terminal portion of the common duct, four were thought to be primary in 
the cystic duct, and one arose from the hepatic duct. From these data it 
is readily seen that carcinoma of the bile-ducts is not a rare lesion and that 
this may be the correct diagnosis as often as carcinoma of the pancreas, 
in a suspected neoplasm producing jaundice. Furthermore, the common 

* Read before the Detroit Academy of Surgery, April 13, 1933. 
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clinical diagnosis of carcinoma of the head of the pancreas is very often 
proven incorrect by pathological study. To illustrate: One group of fifteen 
cases had a clinical diagnosis, before operation, of cancer of the pancreas, 
Of these, six died without operation and the diagnosis shown by autopsy 
was: in one, stone; in two, carcinoma of the pancreas involving the body 
and tail respectively, and in three the lesion was primary in the bile-ducts. 
In nine cases operated upon, with subsequent autopsy (except two cases 
reported below), the pathological diagnosis was: carcinoma of the pancreas 
in one case; carcinoma of the gall-ladder in two instances; and carcinoma 
primary in the bile-ducts in six. The clinical diagnosis of carcinoma of 
the pancreas was correct, therefore, in 20 per cent., while in 60 per cent. the 
growth was in the bile-ducts. 

In addition, three cases with carcinoma of the common duct, found at 
autopsy, had been variously diagnosed as carcinoma of the stomach or gall- 
bladder, carcinoma of the stomach with liver metastases, and common-duct 
stone. In two other cases, in which carcinoma of the pancreas was found 
at autopsy, the clinical diagnosis in each had been carcinoma of the colon. 

In many cases, the origin of the carcinoma in the biliary tract is of aca- 
demic interest only, since the lesion is so widespread that only palliative treat- 
ment for the relief of icterus is possible. In some instances, however, the 
obstructing lesion is small, and were it thought to be primary in the common 
duct rather than in the pancreas, an attempt at extirpation of the growth 
would be justifiable and occasionally practicable. The difficulties in diagnosis 
of carcinoma of the common duct, even at operation, are fully recognized. 
It would appear advisable, however, in the presence of a small growth, where 
there is any doubt regarding the origin, to open the duodenum for inspection 
of the papilla and probing of the terminal portion of the common duct. 
Should radical operation then prove to be impracticable the opening in the 
duodenum may be used for a palliative anastomosis with the gall-bladder. 

Transduodenal resection of carcinoma of the ampulla of Vater or lower 
part of the common duct is not a common procedure and new cases success- 
fully operated upon with the expectancy of cure probably deserve recording. 
Halsted‘ reported the first operation of this sort, in which the ampulla and 
two centimetres of the common duct were resected, with reimplantation of 
the common and pancreatic ducts, and cholecystduodenostomy. The patient 
lived nine months. Cohen and Colp? reviewed the reported cases in 1927 
and found fifty-nine radical operations for carcinoma of the peri-ampullary 
region. Transduodenal resection was done in fifty-three, with a mortality of 
44 per cent. Walters,’* reporting a case operated upon by him in 193], 
mentions several previous reports, as well as four unpublished cases from 
The Mayo Clinic, two of which survived the operation. Pemberton’s!® 
case died two years after operation from metastases, and Judd’s® patient, 
operated upon in 1928, required further operation one year later for biliary 
obstruction. 

To the above cases, I wish to add three from the Department of Surgery 
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of the University of Michigan, in which a transduodenal resection of the 
common duct was done for carcinoma of the ampulla of Vater. Cabot,! in 
1925, resected the lower end of the common duct for a robin’s-egg-sized 
carcinoma, in a man thirty-five, and reimplanted the duct in the duodenum. 
He reoperated upon the patient four years later for chronic empyzma of 
the gall-bladder; at that time felt the tube which had been left extending 
from the common duct into the duodenum, and left it undisturbed. A recent 
check-up of the patient (February 17, 1933) shows him to be in good 
health, free of symptoms and without having had a recurrence of jaundice, 
After this eight-year period it is probably safe to assume that he is past the 
danger of metastasis and should be considered undoubtedly cured. Coller3 
in 1928, did a similar resection of the common duct in a sixty-four-year-old 
male. Death occurred on the fourth post-operative day from cholzemia and 
inanition. An autopsy was not permitted. 


The third case, recently operated upon by the writer, is reported below: Mrs. F. T,, 
No. 309,029, aged fifty-seven, housewife, entered the hospital February 28, 1933, com- 
plaining of epigastric pain and jaundice. The onset of the illness was three months prior to 
admission when she noticed a dull, gnawing pain in the epigastrium with no relation to 
food. The pain was intermittent and was relieved by vomiting. It had remained about 
the same but the vomiting had become more frequent. Two weeks prior to admission the 
patient noticed jaundice which was persistent and progressive and associated with light- 
colored fatty stools and dark brown urine. The patient had lost twenty pounds’ weight 
in four months. She was emaciated and presented deep icterus. The abdomen was 
scaphoid and the liver edge was at the level of the umbilicus. A smooth, rounded mass 
was felt under the liver edge which was thought to be the gall-bladder. The remainder of 
the physical findings were unimportant. The hemoglobin was 66 per cent., the red 
blood-count 3,800,000, the urine was negative except for the presence of bile and the 
blood bilirubin 40 mg./1000 cc. with a direct reaction. X-ray studies were negative except 
for non-visualization of the gall-bladder. A diagnosis was made of carcinoma of the 
head of the pancreas. 

Operation.—March 6, 1933. Upon opening the abdomen, the stomach and first portion 
of the duodenum appeared normal; the liver was considerably enlarged although not 
unusual in appearance, the gall-bladder was thin walled, about three times normal size 
and contained unconcentrated bile, some of which was aspirated; the cystic and common 
ducts were greatly dilated; there was no evidence of stone in either the gall-bladder or the 
ducts. The obstruction was then thought to be in the distal portion of the common duct 
and palpation through the duodenum revealed a firm, hard mass in the region of the 
head of the pancreas. This mass was about 3.5 centimetres long and 2 centimetres in 
diameter, and lacked the fixation usually encountered in carcinoma of the pancreas. No 
glands suggesting metastases were felt. The possibility of the neoplasm arising in the 
ampulla of Vater was then considered, and direct inspection was thought to be essential. 
The duodenum was therefore opened by a longitudinal incision on the anterior surface 
of the second portion after ascertaining that a cholecyst-duodenostomy would be feasible if 
extirpation of the growth was not possible. 

The region of the ampulla was occupied by the mass which had been felt, and 
presented an ulcerated area about two centimetres in diameter on the posterior duodenal 
mucosa. The posterior wall of the duodenum with the mass was lifted anteriorly with 
little difficulty, and about three centimetres of the terminal portion of the common duct 
dissected free, including a cuff of duodenal mucosa 0.5 centimetre wide around the 
ulcerated area. The duct was anchored by stay sutures through the cut duodenal wall 
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before it was divided and inspection showed that the resection was well above the infiltrat- 
ing part of the growth, although it had extended upward some distance in the duct as a 
polypoid tumor. The dilated end of the pancreatic duct was found just below and 
medial to the common duct, and was reimplanted with the latter in the posterior wall 
of the duodenum. Two small tubes, 2.5 centimetres in length, were inserted in the 
common and pancreatic ducts, and held by fine sutures to the duct walls and the duodenal 
mucosa. There was an immediate copious flow of bile and pancreatic secretion. The 
anterior wall of the duodenum was closed transversely in three layers to enlarge its 
lumen at this point. 

The pathological report by Dr. C. V. Weller was: “At the most distal part of the 
common duct, there is extreme polypoid hyperplasia of the mucosa of the duct with 
carcinomatous infiltration at the base. Slightly higher the section shows very extensive 
infiltration with adeno-carcinoma surrounding the duct and invading the duodenal muscle. 
The most marked carcinomatous infiltration is present at about one-quarter inch above 
the opening of the ampulla.” The opinion of the pathologists was that the neoplasm had 
probably started as a benign papilloma, with malignant degeneration and infiltration at the 
base, comparable to papillomatous growths occurring in the rectum. 

The patient made a rapid and uneventful convalescence with prompt diminution in 
the icterus and a fall in blood bilirubin to 8 mg./1ooo cc. within three weeks. On dis- 
charge from the hospital on the thirty-first post-operative day she had gained ten pounds 
in weight and felt perfectly well. 
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CYSTICODUODENOSTOMY * 
AN EXPERIMENTAL STUDY 
By Epcar J. Porn, M.D. 
OF SAN Francisco, CAtir. 
FELLOW IN MEDICiNE OF THE NATIONAL RESEARCH COUNCIL 


FROM THE HALSTED LABORATORY OF EXPERIMENTAL SURGERY, DEPARTMENT OF SURGERY 
STANFORD UNIVERSITY SCHOOL OF MEDICINE 


CONSIDERABLE advance has been made in the surgery of the biliary ducts 
during the past thirty years, but the technical difficulties encountered have 
restricted success to a few well-trained masters of detail and operative skill. 

Numerous methods for the transplantation or implantation of the ducts 
have been suggested. Most of these procedures are either time-consuming, 
difficult to perform, or give poor results. The procedure to be described is 

simple, easy to carry out, rapid, and so 
far, has given excellent results. The 
0_0 most difficult operation on the _ biliary 





tract involves the anastomosis of the 
hepatic ducts with the duodenum follow- 
ing a stricture just proximal to the en- 


trance of the cystic duct. The exact re- 


6 60 





duplication of this operation is impossible 
in the dog because of the different ana- 
tomical arrangement of the biliary tract. 
Normally there is no single hepatic duct 
in the dog. One or two tributaries enter 
the common duct distal to the entrance of 
the cystic duct. Since a hepatoduodenos- 
tomy cannot be done on this experimental 
animal, the common duct is doubly ligated 





and divided, the gall-bladder is removed, 














and the stump of the cystic duct is cannu- 
of lated and anastomosed with the duo- 


Fic. 1.—Line drawing and photograph 
actual cannula with scale to indicate size 


denum. The cystic duct in the dog is 
from one to two centimetres in length and very close to the liver, and so the 
technical difficulties encountered in performing an anastomosis of this duct 
with the duodenum will be quite comparable with those involved in executing 
a hepatoduodenostomy. 

Procedure.—The accompanying figures illustrate the procedure. The common duct 
is isolated, doubly ligated distal to the point of entrance of the hepatic ducts and divided 


between the ligatures. The gall-bladder is removed, and the stump of the cystic duct is 
cannulated onto a specially constructed silver cannula. (Fig. 1.) The cannula is retained 


* This study was aided by a grant from the Fluid Research Fund of the Rockefeller 
Foundation. 
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by two medium silk sutures placed in the wall of the duct on opposite sides and about 
three millimetres from the end; each thread passing first through a hole in the flange of 
the cannula, then through the wall of the duct, and finally back through an adjacent hole 
in the flange to be tied. One thread of each of these sutures is cut, while the other end is 
preserved for later use as a traction suture. A circular tie of fine black silk is placed 
around the duct just behind the flange of the cannula. Since dogs do not tolerate intra- 
peritoneal bile, the region is protected with moist gauze against soiling. Without 
mobilizing the duodenum an appropriate site is selected for the introduction of the cannula 





Fic. 2.—lIllustrating the normal anatomical arrangement of the biliary ducts in the dog. Hepatic ducts 
enter the common duct distal to the cystic duct of the gall-bladder. 
Fic. 3.—The gall-bladder has been removed, the common duct has been ligated and divided, and 


the duodenum has been incised after the purse-string sutures have been placed. The method of cannulat- 
ing the cystic duct with the special, silver cannula is demonstrated. 

and duct, and two purse-string sutures are placed in the wall of the viscus. An inner 
suture of linen and an outer purse-string of medium black silk are placed as indicated in 


Fig. 3. A longitudinal opening is made through the duodenum just long enough to admit 





Fic. 4. Fi 5 
Fic. 4.—A section of the duodenum is removed to show the cannula and cystic duct in place after tying 
. both purse-string sutures. The traction sutures are still in place. 
Fic. 5.—This shows the completed operation without having the duodenum sutured to the capsule of the 


liver, which can be done readily when the liver is permitted to assume its normal position. 


the cannula and duct easily. The two traction sutures on the cannula are threaded onto a 
single calyx-eyed needle and passed into the duodenum through the incision and then 
through the opposite wall of the viscus. These sutures are to be drawn up so as to haul 
the cannula and biliary duct into place. 

With the cannula in place the inner purse-string is pulled up and tied under full tension 
just behind the flange of the cannula. The second purse-string suture is tied with a 


minimum of tension. After inspecting the closure the traction sutures are cut short and 
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allowed to retract into the lumen of the bowel. The liver will readily move down against 
the duodenum, and a suture may be placed to secure the bowel to the capsule of the liver, 
No attempt is made to seal off this region from the rest of the abdominal cavity. The 


abdomen is closed. 


Discussion.—Once the details of the entire technic were established, 
no post-operative complications were encountered in a sufficient series of 
dogs to show that the procedure was free from uncontrollable defects. All 
of the animals ate well on the day following operation. After five months 
none has developed jaundice or shown any other evidence of biliary ob- 
struction. They have all gained weight and appear to be entirely normal 
dogs. 

The metal cannulze were observed fluoroscopically and were discharged 
into the lumen of the bowel anywhere from five to forty-two days post- 
operatively. The cannula insures free drainage throughout the post-opera- 
tive course and, at the same time, permits the inner purse-string suture to 
be tied under full tension. While the duct is held in place by the flange 
on the cannula, tension at the healing surfaces is determined by the second 
purse-string suture. Microscopical sections show healing to be well advanced 
by the fourth post-operative day. Since no sutures are placed after the 
duodenum and biliary duct are approximated, it is possible to perfect an 
anastomosis easily when as little as one centimetre length of duct is available. 

The operative procedure is rapid, requires little surgical skill, and has 
been successfully applied to the transplantation of pancreatic ducts and 
ureters, also. 

The many helpful suggestions of Dr. Emile Holman are gratefully 
acknowledged. 

SumMAry.—(1) A simple, rapid technic is described for anastomosing 
small ducts into a larger, hollow viscus. 

(2) Cysticoduodenostomy by this method is described in detail. 


(3) No post-operative complications were encountered. 
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SPONTANEOUS EXTERNAL RUPTURE OF EMPYEMA OF THE 
GALL-BLADDER 
By Wixu1aM T. Doran, M.D. 
or New York, N. Y. 

THERE have been, to my knowledge, but seven cases of external perfora- 
tions of the gall-bladder reported in modern literature.'* In 1890, Cour- 
voisier reported 196 cases of external perforations of the gall-bladder, but 
was himself doubtful of the veracity of the records. McCay’s case is the 
only other besides the present one that made use of iodinized oil in making 
the diagnosis. 


The present case is a white woman, aged forty-two, and married. Her chief com- 
plaint on presenting herself to the Out-patient Department of Bellevue Hospital, in 


December, 1932, was a painful swelling in the right upper quadrant of two months’ 


duration. 





Fic. 1.—External fistula of the gall-bladder. 


Family History irrelevant, except that her mother died at the age of seventy-two 
with jaundice and was told she had a growth in the liver; a brother is living but has 
had gall-bladder attacks for the past nine years. 

Past History.—She has had two children, one now nineteen and the other fifteen years 
of age. When twenty-nine years of age she was subjected to a panhysterectomy for fibroids 
At this time she was told that she had a stone in the gall-bladder, although 
Following the 


of the uterus. 
she had had no gall-bladder symptoms. Her weight was 208 pounds. 
operation, she enjoyed excellent health for seven years, until 1927, when the present illness 
began, characterized by indigestion, belching of gas, and pain in the region of the gall- 
bladder, and at times pain radiating to the right shoulder and back. With the first gall- 
stone colic attack in 1927, she had a well-marked jaundice which lasted for two weeks. 


In 1928, one year later, she experienced a second gall-stone colic attack, but had no 
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The third attack was one year later, in 1929. The fourth 


associated jaundice with it. 
After this she had attacks every three weeks until she 


attack was in January, 1931. 
entered Bellevue Hospital February 9, 1933. 

In October, 1932, the patient first noticed a swelling in the region of the gall-bladder. 
She stated that this seemed to appear all at once and was very sore and painful. 

February 8, 1933, while at home, the skin over the mass ruptured and a great 
quantity of greenish pus was evacuated. This gave considerable relief and the discharge 
gradually became thinner. 

February 9, 1933, she entered Bellevue Hospital under my supervision. She had a 
draining sinus in the right upper abdominal quadrant and complained of a dull, aching pain 
in that region. Temperature was 100°, pulse 80 and respiration 20. 

The Graham Test failed to show visualization of the gall-bladder. A Lyon’s drainag« 
done February 10, 1933, showed that there were no cholestrol crystals, no bilirubin calcium, 


and no concentrated bile. Lipiodol was injected into the sinus tract and X-ray examination 


made, which showed a tract running up toward the region of the gall-bladder and partially 


outlining it. The following night, three medium-sized gall-stones were passed through 


this sinus. 

It was, therefore, deemed wise to excise the tract, and because of the infected area, a 
cholecystostomy, rather than a cholecystectomy, was done. The operation revealed a 
small gall-bladder well up under the liver, packed with stones. 
The patient made an uneventful recovery 


These stones were removed 


and a drainage tube placed in the gall-bladder. 
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THE INDICATIONS FOR AND RESULTS OF REMOVAL OF THE 
SPLEEN 
By A. James Wauton, M.S., F.R.C:S. 
or Lonpon, ENGLAND 
SURGEON TO THE LONDON HOSPITAI 

UntIiL recently the surgery of the spleen was chiefly concerned with rup- 
ture and the rarer forms of tumors and cysts. It is only within the last 
twenty to thirty years that it has been appreciated that the spleen is not only 
affected in many general disorders but may be the most important factor, so 
that its removal is followed by a cure or by marked amelioration of the 
symptoms. 

That splenectomy is often the sole means of treatment for severe hamor- 
rhage following a rupture, for torsion, for localized cysts and for some benign 
tumors is today generally acknowledged, and the indications for operation in 
such cases may therefore be regarded as absolute. It is also known that after 
such an operation there may be a secondary anemia, a leucocytosis, a lym- 
phocytosis, an eosinophilia and a thrombocythemia, but such changes are as 
a rule transient and of but littlke moment. Beyond the danger of post-opera- 
tive thrombosis following on such an operation, I can find no account of any 
ill effects due to splenectomy. 

It is in the group of diffuse splenomegalies that the indications are less 
clear and the results of operation less well defined. It will usually be found 
most convenient to consider such cases from the point of view of the indi- 
vidual function of the spleen which may be disordered rather than from a 
consideration of the underlying pathological changes, and therefore to group 
them under the following headings. 

Alterations in the Spleen’s Function as a Reservoir—Dating from the 
work of Barcroft and Binet, it is realized that one of the chief functions of 
the spleen is to store up large quantities of blood for periods of emergency. 
In cases of infection, and especially those infections where some protozoon 
is present in the blood-stream, the organism may be stored up in the spleen 
which thus acts as a focus for reinfection. Splenomegaly is common in all 
cases of malaria, and kala-azar and less frequently with syphilis and tuber- 
culosis. In some such the disease tends to become chronic and fails to yield 
to the ordinary forms of treatment but after splenectomy has been performed 
a good recovery follows. I have previously reported a case of this nature 
where a physician aged forty-six years had had malaria when thirteen, but 
never since. One week previously he had awakened and feeling his abdomen 
discovered an enlarged spleen. After careful blood examination he was re- 
garded as a case of splenic anemia and I then performed a splenectomy. The 
spleen was very large, weighing 4% pounds. Fifteen days after operation 
several benign tertian parasites were discovered in the blood and on the twen- 
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tieth and twenty-third days he had two typical attacks of malaria. The symp- 
toms yielded to suitable medical treatment and he has since remained perfectly 
well. It is probable that in his case the malarial parasites had been stored up 
in his spleen for many years and a splenectomy was necessary to cure him of 
the infection. 

Sir Humphrey Rolleston, especially, has directed attention to the occasional 
necessity of performing a splenectomy in resistant cases of congenital syphilis. 
In tuberculosis the disease is as a rule less localized but the spleen may be the 
chief focus and a splenectomy thus give a better chance of a radical cure. 

Errors in the Splenic Action upon Normal Red Bleod-corpuscles.—A\- 
though it is realized that in foetal life the spleen is one of the factories of 
red blood-corpuscles and that even in adult life a secondary anemia may fol- 
iow splenectomy, it is but rare that this function is stimulated and that a poly- 
cythzmia results. Thursfield has laid stress upon the fact that this may some- 
times happen with tuberculosis of the spleen in children between the ages of 
six and twelve. As a general rule, however, polycythemia appears rather to 
be dependent upon a diminution in the spleen’s function of destroying red 
blood-corpuscles and thus a splenectomy is not indicated. The more fre- 
quent error appears to be that the spleen destroys the red corpuscles to an 
excessive degree and there is a large group of disorders which is character- 
ized by splenomegaly and an anemia of the secondary type. So little is 
known of the anatomy of the spleen that there is considerable doubt as to the 
true nature of the underlying pathology in these conditions. In some there is 
a cirrhosis of the liver which appears to be the primary change, in others 
there is thrombosis of the portal and splenic veins, in yet others occlusion of 
the ostia of the hepatic veins (Chiari’s disease), while in the remainder the 
condition of the spleen is believed to be primary (Banti’s disease) ; somewhat 
allied with this group is von Jaksch’s disease of young children. 

Owing to the lack of knowledge of the underlying pathology, the classi- 
fication of this group has to depend very largely upon the clinical picture. 
There is in the earlier stages a secondary anemia with splenomegaly which 
may. persist for ten or more years. Later the liver enlarges and in the third 
stage it becomes small and shrunken and ascites supervenes. With the anemia 
there is generaly a leucopenia and a relative lymphocytosis. In the majority 
severe hemorrhage may occur, especially from the stomach. This clear-cut 
clinical picture may be caused not only by different underlying pathological 
conditions, but it is also difficult—indeed, if not impossible—to say which is 
the primary pathological change. Thus, a primary cirrhosis of the liver will 
cause back pressure upon the splenic vein and so cause an enlarged spleen, 
which is often somewhat fibrous and may contain Gandy-Gamna nodules. But 
the conditions which are often regarded as primarily splenic and are described 
as splenic anemias may progress not only to a cirrhosis of the liver but even 
in their early stages a microscopical examination of the liver will usually 
reveal the presence of a portal fibrosis. In the same way, thrombosis of the 
portal or splenic veins may lead to venous pressure upon the spleen but a 
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splenectomy for a primary splenomegaly may be followed by a thrombocy- 
themia and thus a thrombosis ensue which discovered post-mortem is 
regarded as a primary change. 

There are thus many who believe that there is no such thing as a primary 
splenic anemia or Banti's disease, but that it is always secondary to cir- 
rhosis of the liver, or venous obstruction. On the other hand, Gibson has 
many supporters in his view that the primary lesion is an inflammation of the 
spleen and that the abnormal products coming from this organ have led to the 
cirrhosis of liver, the thrombosis of the vessels and other changes. So much 
is this so that certain surgeons have advocated splenectomy for all cases of 
cirrhosis of the liver. 

There can be no doubt that this group does include many diverse lesions 
and it therefore becomes a very difficult matter indeed to state dogmatically 
what are the indications and results of splenectomy in these cases. In my 
own series of forty-eight splenectomies fourteen were grouped as _ splenic 
anemias and four as splenomegaly secondary to cirrhosis of the liver. Those 
regarded as primary splenic anemias showed twelve recoveries with good 
end-results. Two having advanced cirrhosis of the liver died two years later, 
but of the rest one is alive and well for ten, one for eight, one for five, one 
for three years and the remainder for shorter periods after operation. Those 
regarded as due to a primary cirrhosis of the liver showed only two recov- 
eries and even with them the end-results were not satisfactory, one having 
died a year later and one having to be treated also a year later for recurrence 
of the ascites. It is therefore in this group that very careful thought must 
be given to the diagnosis and to the indications for surgical treatment. 

Diseases Due to the Splenic Action upon Abnormal Cells—There is a 
certain group of diseases in which the blood-corpuscles are at fault but are 
apparently capable of filling the requirements of the body. The spleen, how- 
ever, appears unable to recognize their value and, since they are not up to 
standard, destroys them, hence this otherwise normal function becomes a 
serious menace to the patient’s life. These diseases are pernicious or primary 
anemia, acholuric or familial jaundice and thrombocytopenic purpura. To- 
day we, as surgeons, are little if at all concerned with the group of primary 
anemias. It is now recognized that owing to the absence of a gastric ferment 
the ingested proteid is not converted into a substance which stimulates the 
development of the megaloblast. These cells, being unable to develop, pro- 
liferate, but, being immature, are destroyed by the spleen. The results of 
treatment of these patients by the administration either of the necessary 
ferment in the form of raw hog’s stomach or by the prepared product in the 
form of liver has led to such satisfactory results that a splenectomy rarely if 
ever is necessary. It is, however, my belief that occasionally a case occurs in 
which the destructive effect of the spleen is so marked that satisfactory prog- 
ress will be much aided by a splenectomy combined with correct medical treat- 
ment. Such cases, however, will probably be very rare. 

One of the most interesting diseases of the spleen and the one in which 
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splenectomy gives the most satisfactory results is acholuric jaundice. In this 
disease the patient is as a rule born with red blood-corpuscles which are 
abnormal in shape and especially in fragility. They are thus destroyed by 
the spleen so that jaundice and a profound secondary anemia develop. Ow- 
ing to the increase of pigment in the blood-stream, gall-stones of the pigment 
type are almost certain to occur. 

The pathological and clinical details of this interesting disease have re- 
cently been discussed so fully and admirably by Lord Dawson that there is no 


need for me to describe them. There can be no doubt that in these cases a 


splenectomy is definitely indicated and should be performed before the 
patient’s life has been endangered by the resulting anemia. Fortunately, 


these spleens, though often of very considerable size, rarely show any second- 


ary inflammation and thus the mortality from operation is relatively low. In 
In 


Giffin’s eighty-one cases, for instance, the mortality was only 4.9 per cent. 
my own seven cases of splenectomy performed for this disease there has been 
one death. They have made relatively good progress, two being alive and 
well, eleven and five years later. 

A similar function of the spleen in destroying the blood-platelets instead 
of the red blood-corpuscles is probably the explanation of thrombocytopenic 
purpura. It is now recognized that the old clinical classification of the dif- 
ferent types of purpura no longer holds good and that many of the varieties 
which were at one time regarded as simple may now pass on to the more pro 
gressive types. Although purpura may occur as a symptom in practically any 
form of severe toxzemia, there is a well-recognized type which is characterized 
by (a) a low platelet count, (>) a prolonged bleeding time, (c) failure of the 
blood-clot to retract, (d) a normal clotting time and (¢) the appearance of 
The disease may occur in acute and chronic 


petechiz below a tourniquet. 
The 


forms and may be found at any age and apparently in either sex. 
chronic cases in young boys may be clinically mistaken for hzemophilia but 
are at once distinguished by the blood characteristics for in haemophilia the 
platelet count is normal and the clotting time is greatly prolonged. 

The reason why in this disease the blood-platelets are destroyed by the 
spleen is not certain but it would appear that for some reason they are thrown 
into the circulation in an immature condition and thus are not accepted by 
the splenic apparatus. \What is the cause of this production in an immature 
state is open to doubt, but my own belief is that it is due to some infection 
which acts directly upon the platelets and not upon the capillary wall, as has 
been believed. My own experience has been that not only may purpura occur 
with practically any form of toxemia but that these particular cases are asso- 
ciated with pyrexia in the early stages and that at this period the spleen is 
not yet enlarged. Should an operation be undertaken during the early and 
acute stages the mortality is very high, but if carried out when the patient 
has recovered from the evidence of toxeemia and when the spleen is enlarged, 
showing that the low platelet count is in large part dependent upon the over- 
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activity of the spleen, then the splenectomy is likely to be followed by a 
complete cure. 

Tidy has laid stress upon the fact that a leucocyte count is of great 
value, for if it is low not only is this evidence that the bone-marrow is becom- 
ing aplastic but the relative lymphocytosis may lead to confusion with lym- 
phatic leukemia. Therefore, in these cases not only is it important to make 
very certain of the diagnosis in the early stages, but, wherever possible, the 
patient should be carried over this dangerous period before a splenectomy is 
performed. It is my own custom whenever possible to wait until there is a 
definite decrease in the platelet count. That this view is correct must, I think, 
be accepted, for Whipple found that in eight cases operated upon in the acute 
stages there were seven deaths, whereas in seventy-three chronic cases there 
were only six deaths. 

If the operation be performed in the chronic stage it is true that now and 
again mild degrees of purpura may follow, but as a general rule the patients 
make a completely satisfactory and happy recovery. 

Metabolic Changes in the Spleen—There is a certain group of diseases in 
which the enlargement of the spleen occurs only as a part of a general 
metabolic change. These cases are rare and consist of three somewhat closely 
allied conditions known as Gaucher’s disease, Niemann-Pick disease and 
hypercholesterinemia. These three conditions which are characterized by an 
excess of blood cholesterol and an excess of either kerosin or cholesterol in 
certain cells of the body, including those of the spleen, are due to a general 
metabolic error and therefore splenectomy cannot produce a cure. It may, 
however, in the more chronic varieties such as Gaucher’s disease give con- 
siderable palliation in that it may overcome an accompanying thrombocyto- 
penia and give great relief from the pain and discomfort due to the enlarged 
spleen. One of the most remarkable cases of this sort with which I am 
acquainted is the patient who has been reported by Hunter and Evans, where 
the splenectomy was performed by Sherren and the patient was alive and well 
thirteen years later, although she still showed the characteristic bronzing of 
the skin, the conjunctival thickenings and enlargement of the liver. 

Errors in the Splenic Action upon Leucocytes.—As a general rule, neither 
the formation of lymphocytes nor of leucocytes is entirely limited to the 
splenic tissue. Lymphatic and splenomedullary leucocythemias are therefore 
not likely to be cured by splenectomy, an operation which, in these diseases, 
is associated with a high mortality. Nevertheless, cases occur in which the 
operation appears to give a marked degree of relief. Thus, one patient of 
mine who was regarded as a chronic myeloid leukzmia is alive and relatively 
well seven years after splenectomy, although her blood still shows the pres- 
ence of normoblasts and myelocytes. It is an operation, however, which 
should be reserved for exceptional cases. 

Chronic Granulomatous Lesions —In this group, which includes Hodg- 
kin’s disease and the so-called lymphosarcomatosis, the spleen is widely 
affected but is only a part of what is probably a diffuse inflammation, and 
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there is therefore no reason to believe that a splenectomy will help in any way 
towards an abatement of the general change. The danger lies in that some 
of these cases are often mistaken for splenic anemia but it has been my ex- 
perience that if at operation the lymphatic glands are found to be enlarged 
the prognosis is likely to be bad. In others, a positive diagnosis is made ile 
after the splenectomy has been performed and a section of the viscus then 
shows a large number of ill-defined spherical areas, apparently due to the 
greatly enlarged Malpighian bodies. Such cases are likely to do badly and it 
can generally be accepted that if a splenomegaly is associated with + eee 
lymphatic enlargement the prognosis will be grave and a splenectomy is un- 
likely to be of any value. 
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PILONIDAL CYST, ITS ETIOLOGY AND TREATMENT * 
By SrerpHeN Dana WeeEpDER, M.D. 


OF PHILADELPHIA, Pa. 


ALL SURGEONS have had to endure the embarrassment of having patients 
return once or twice with a discharging sinus after a most thorough and 
extensive operation for pilonidal cyst. It seems impossible that after such 
a wide dissection, extending to the periosteum of the sacrum and coccyx, 
and an excision of the tissues even in front of the coccyx, that a remnant of 
the original cyst wall could have escaped. Yet this has happened so com- 
monly, even among the most meticulous operators that we are forced to 
acknowledge that we must be in error as regards the origin and location 
of this condition, with its resultant inadequate treatment. All writers agree 
that complete excision of the wall of the cyst or of the sinus tract will cure 
the condition. In principle, this is undoubtedly true, and its corollary must 
be equally true, that if a cure has not been established, it must be that all 
the cyst wall or sinus wall has not been removed. It also seems highly im- 
probable that during the past fifty years, surgeons of undisputed skill and 
thoroughness would continually overlook portions of cyst wall or sinus tract, 
in the face of the well known fact that their recurrence is so frequent, in the 
soft parts of the caudal end. We are forced, therefore, to look further than 
the soft parts for the origin of these cysts and sinus tracts. Statistical data 
is not very great on the percentage of recurrence, but in a recent paper by 
Cattell and Stoller, who report fifty patients operated upon, of whom 
forty were followed, twenty had been operated on one or more times before. 
and of the forty, there were nine who suffered recurrences, one of which 
was operated upon a second time. It is conservative to say that recurrence 
in the best hands is between 25 and 35 per cent. J. K. Anderson! reports 
operating upon twenty cases, 50 per cent. having been operated upon before. 
Landsman’ conservatively states that 20 per cent. required repeated operations. 

It would seem proper to discuss first the group under discussion from the 
standpoint of classification, as there is great confusion in this matter. We 
are to consider those conditions called pilonidal cyst, sinus, dimple and sacro- 
coccygeal dermoid. These are found on the dorsum of the sacrum and coccyx 
and only because of their great size may find their way in front of the 
sacrum or coccyx. It is not the purpose to discuss in this paper those which 
are found in front of the sacrum or coccyx, the origin of which I believe is 
totally different from that of those found on the dorsum. As we find in 
pilonidal cysts and sinuses epithelial cells lining the walls of the tract or cyst 
cavity, they must necessarily be derived from cells derived partly, at least, 
from the embryologic ectodermic layer. It is also a fact that those epithelial 





* Read before the Philadelphia Academy of Surgery, March 6, 1933. 
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derivatives not characteristic of epithelium of this location, such as teeth or 
nails, are not found in true pilonidal cysts. This, therefore, would make us 
think less of the thought that these cysts may be the product of embryonal 
rests from other distant parts. This type of tumor may be found along the 
post-anal region, where teratomas are frequently found, but these should not 


be confused with true pilonidal cysts. We must go back therefore and study 


more carefully the development of the caudal end of the embryo. 
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. Fic. 1.—(A.) _Embryonal area of rabbit about eight days showing the primitive streak | 
Cross section showing primitive streak, beginning formation of primitive groove and the sli Ps a 
notochord. (C.) Cross section of closing neural canal and formation of notochord rabbit > aan 
of about nine days. (D.) Cross section showing closed neural canal, notochord "and le sia oh 
sclerotome of rabbit embryo of about nine and a half days. (E.) Sagittal section of saudi “musenae 
of cat embryo of 6 m.m. showing the neural canal patulous to the tip of the primitive a 
At about the third or fourth day there appears in the human germ in the long axis 
. ea ~ rw Re ie . — o pais 
of the embryonal area what is called the primitive streak, containing a medium furrow 
the primitive groove. This surface marking in cross-section is shown to be due to a 
thickening of the ectoderm in the mid-line. Some authorities believe the primitive streak 
of the human embryo to be the elongated blastopore of lower forms having a gastrula 
. . . ‘ ot sand 
They also believe that the opening of the neurenteric canal is the blastopore of those 
lower forms. At this point, therefore, there is a close association and transition between 
ectodermic and entodermic layers. At about the fourteenth day in the human germ in 


the mesial portion along the long axis, the medullary plate is laid down, made up of 


ectodermic cells. These cells curl laterally to form the medullary groove, the lips of 
which finally meet to form the medullary or neural tube or canal, the fundament of the 
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brain and spinal cord. (Fig. 1.) The curling begins in the forward area of the embryo, 
and progresses toward the caudal end and necessarily includes the primitive streak. As the 
lips of the medullary groove fuse, the ectoderm spreads itself over the finally closed 
medullary canal. Proceeding concurrently with the development of the medullary canal 
is the formation of the notochord. Cells derived from the entoderm invaginate dorsad, 
fuse and form a tube the position of which corresponds to the centre of the future 
vertebral bodies. Derived from the mesodermic layer is the sclerotome, which lies 
adjacent to the notochord and neural canal. It is made up of connective tissue cells 
and is often designated as the skeletogenous sheath or membranous primordial vertebral 
column. It is from the sclerotome that the vertebra are derived. Extending dorsad 
the arches surround the neural tube and fuse dorsal to the tube. As the vertebrae develop, 
the notochord becomes less and less marked, until in the human it disappears. 

The processes described extend to the tip of the coccyx; the neural tube being 
patulous to the tip of the primitive coccyx (it will be noted that the filum terminale of 
the spinal cord is attached to the last piece of the coccyx in the adult human). The 
formation of the notochord and vertebrz with their dorsal arches are, at first, identical, 
later, fusion occurs to form the sacrum and coccyx. The spinal cord occupies the entire 
canal until the third month of foetal life. The process of obliteration of the neural 
canal, Mallory” states, takes place at first and most completely at the lower end of the 
sacrum, and extends from this point in both directions. The obliteration of the canal 
between the end of the vertebral column and skin frequently takes place in an irregular 
manner, and the medullary canal in the cord shows frequent irregularities, sometimes 
existing as a distinct canal, sometimes double and often showing in sections as a very 
irregular clump of cells. At the third foetal month, the cord occupies the entire length 
of the canal. By birth, the more rapid lengthening of the spine causes the cord to be 
drawn upward to about the level of the third lumbar vertebra. The dura extends at 
birth to the second sacral vertebra, and the filum terminale is attached to the last piece 
of the coccyx. Quain™ points out that the spinal portion of the medullary canal retains 
a uniform cylindrical shape, excepting toward the caudal extremity, where it is longer 
in being formed, and remains for a time a flat, open rhomboidal dilatation. 

Mallory” described his findings after examining the caudal extremity of six foetuses 
between the ages of three and six months. He found frequently a canal lined with 
epithelium over the coccyx, in some cases connected with the skin, in some near the skin 
and in others near the coccyx. If due to an extension inward of the skin, he argues, or 
as Lannelongue™ assumes, to the skin being bound down to the coccyx, why do they not 
contain the glands and hair follicles with which the epidermis in that region is. studded ? 
Torok” attempts to answer that question when he attaches importance to the date at 
which pathological ectodermal inclusion occurs. He believes that a very early inclusion 
means the isolation of ectoderm, the cells of which are completely potential, and are 
therefore capable of the formation of hair and glandular appendages. Inclusion at a later 
date involving cells, the function of which is already determined, uni-potential, simple 
cutaneous cells, means that the walls of the epidermoid cyst are composed of one or 
more layers of flattened epithelium. Mallory" further argues that if these sinuses are an 
extension inward of the skin, why do they occur here so often and nowhere else? This 
statement is nct quite true, as dermoids of the scalp, the inner angle of the orbit and 
pharynx have a very frequent communication with the cranial dura through the suture 
lines. This suggests an analogous condition to that of sacro-coccygeal dermoids, cysts 
and sinuses. Mallory’ concludes, however, “that it is much more likely that they 
(pilonidal cysts and sinuses) are due to incomplete obliteration of a former canal 
and extending as they do upward and toward the coccyx, the medullary canal seems the 
most likely origin.” He further points out that branchial clefts close by the eighth 
week of foetal life, and the obliteration of the medullary canal at about the same time, 
with the difference that the growth is more rapid and perfect in the upper part of the 
body and hence, more favorable to closure of the clefts, and as sinuses and cysts occur 


387 








STEPHEN DANA WEEDER 


in the neck, there is at least an equal chance that they may occur in the lower end of 
the medullary canal. 

Oehlecker,” quoted by Cattell and Stoller, finds “that the cauda appears first in 
the three millimetre embryo and at twelve millimetres its reduction already takes place. 
It begins by the disappearance at first of the lower three or four caudal vertebre. At 
this stage there is recognized a vertebral and non-vertebral portion. The non-vertebral 
portion is known as the caudal ligament or filament. This is a connective tissue pro- 
longation of the caudal veterbrz, and is mesodermic in origin. The caudal vertebrz 
next begin to grow rapidly, and the overlying skin being unable to keep up with the 
downward growth of the vertebral column is displaced posteriorly and upward, as is 
also the tip of the caudal ligament. By the fourth or fifth month the skin, which 
originally covered the tip of the coccyx, is drawn upward so as to lie over the third 
or fourth caudal vertebra and later goes higher. The point where the caudal ligament 
radiates into the skin, makes a very thin, hairless vascular area, which he calls the 
sacral bald spot of the embryo. The radiations of the caudal ligament exert a certain 
pull on the overlying skin, and a depression or fistula is formed. ... The caudal 
vestiges of the spinal cord form a small epithelial lined space with many recesses and 
sinuses. The remnants of these which continue to grow by themselves are said at times 
to give rise to so-called dermoid fistulze and cysts in the sacral region, but these are 
very rare. The skin over the area (the sacral bald spot) is extremely thin and vascular 
and without hair.” If one finds hair in such a fistula, he believes it due to the presence 
of adjacent dermoid cyst or fistule. If this be the true explanation, it would be difficult 
to explain the direction that pilonidal sinus tracts take which all writers on the subject 
speak of and that is upward and toward the sacrum or coccyx. The tug on the skin, 
however, may explain the presence of the furrow or cleft which occurs in normal indi- 
viduals directly over the sacro-coccygeal joint. It varies in depth from a superficial 
dimple to a cleft one-quarter of an inch deep. Tait” declared the dimple to be “an 
hereditary cicatrix of the spina-bifida by which the human tail has been lost.” He found 
a dimple in 23 per cent. of the women he examined in Birmingham Hospital for Women. 
Lannelongue” described a conical cicatricial depression observed in one out of four 
or five cases in children at the tip of the coccyx. He gives the following explanation 
“after the medullary canal is formed, the mesoblast passes back between the vertebral 
column and external epidermis, except in the region of the sacrum where little of this 
tissue is interposed, so that this region is reduced to epidermis and bone. Consequently, 
the superficial layer joined at a later period to the mesoblast preserves closer relations 
with the bone and at one or more points the skin may be bound down to the bone and 
later, when subcutaneous tissue is developed around these places, a depression will be 
formed. If deep and narrow enough, the orifice may be closed up and a dermoid 
cyst be the consequence.” 

Harvey B. Stone” in his paper on the origin of pilonidal cyst, stated that he was 
impressed with the similarity in position and development of the preen gland or oil 
gland found in a great many species of birds. He refers to the studies by Lunghetti, 
Paris and Schumaker. He described the preen gland as being imbedded in the subcu- 
taneous fat over the last caudal vertebrae. It consists of numerous straight tubules 
lined by polyhedral epithelial cells some with granular cytoplasm; these tubules converg- 
ing until they finally empty by way of an epithelial lined duct on to the skin of the back. 
The ducts may number from one to six, lying near the mid-line. He concludes that 
this hereditary tendency to form an invagination may possibly be the impulse stimulating 
these cells to sequestration as found in pilonidal cyst or sinus. 

Simple invagination of the epiderm, partial or complete, with an incidence of trau- 
matism cause pilonidal cyst to exhibit itself is the view held by Dulligan.® 

Masson” quotes Bland-Sutton who states that “faulty coallesence of the cutaneous 
“such recesses are 


coverings of the body” is the cause of pilonidal cysts and sinus 
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lined with pilose skin and contain sebaceous and sweat glands, and if the external 
openings become occluded without the deeper parts being obliterated, we would have 
the germ of a dermoid.” 

Bookman* explains them as being due to displacement of dermal or dermoid cells 
in the embryo which are lost during the process of fusion in the mid-line and then 
assume an abnormal location under the skin, the products of skin metabolism accumulate, 
forming a cyst. 

Warren,” who first described the condition in 1867, claimed it to be a change of 
the growth of hair follicles in the region. 

Mummery" stated it to be an exaggeration of the post-anal-dimple and that they 
are sequestration dermoids. Anderson,’ quotes Bevan and Drusck, who describe the 
condition in much the same manner. Anderson also adds that they occur in between 60 
and 80 per cent. in males and among hairy individuals. 

Other interesting explanations have been given. Gross‘ called them “polycystic con- 
genital tumors arising from a sebaceous follicle which during development intercepts a 
small tuft of hair.” 


It is obvious that if the various theories claiming the origin of these 
cysts to be captured ectodermic cells regardless of the manner in which they 
are caught and grow in the subcutaneous tissue and soft parts, there is no 
reason why, with careful bloc dissection, at least 100 per cent. of cures should 
not be obtained. To be sure, some such explanation may account for the 
cures that are obtained, but a more concise interpretation, dependent vpon 
one principle of faulty development is the more likely, that is to say, that 
during the formation of the medullary canal there is included trom the 
ectoderm a group of cells that may or may not be continuous with the 
medullary canal after complete development. That this inclusion may occur 
early or late, involving completely potential or uni-potential cells, that the 
fusion of the dorsal arches of the vertebra may proceed normally, excluding 
from the medullary canal any inclusion cells or capturing them within the 
medullary canal; or, that the normal fusion of the dorsal arches does not 
occur, resulting in spina bifida occulta, and an unobliterated portion of the 
medullary canal anywhere below the level of the second sacral vertebra, 
which unobliterated portion may communicate directly with the skin forming 
a sinus, or not open upon the skin, forming a cyst, being either in com- 
munication with a sac of inclusion cells completely potential or uni-potential 
or exist separate from such cells. 

It is obvious that if this faulty development involves only an inclusion 
of certain cells of ectodermic origin, which do not communicate with the 
medullary canal and are dorsal to the vertebral arches, and that the medullary 
canal has become completely obliterated, a simple bloc dissection of the soft 
parts would cure these cases. But in about 30 per cent. or more cases, the 
process is not so simple. 

Many writers have reported cases of spina bifida with a dermoid resting 
in the defect of the dorsal arches of the vertebrae. 


Fraser® reports a very interesting case of a dermoid found lying in the posterior 
medium fissure of the cord. It was easily enucleated and had no communication with 
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the cord. It was found at the level of the ninth thoracic segment. The cyst wall was 
lined with a basement membrane with several layers of epithelium, no glands or hair 
follicles being present. The contents were pultaceous and composed of fat, cholesterin 
and round glistening friable bodies formed by the concentric deposition of epidermoid 
flakes and degenerated cells, characteristics which gave the contents an appearance re- 
sembling that of cholesteatoma. In his discussion he quotes Torok” in laying emphasis 
on the inclusion of completely potential or uni-potential cells of the ectoderm and recalls 
the varied situations and depths of cysts of this type-extradural, intradural, pial, intra- 
medullary and intraependymal, believing that the variations in depth supported the 
hypothesis that there is a distinction in the time incident at which these cysts originate. 
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Fic. 2.—(A.) Sagittal section of normal caudal end showing dura obliterated at the level of 

the second sacral vertebra, the hiatus sacralis and the filum terminale attached to the last piece of 
the coccyx. (B.) Sagittal section of the caudal end showing the various types of pilonidal cysts and 
sinuses, the upper three do not communicate with an unobliterated portion of the neural canal requiring 
only excision of the soft parts; the lower three communicate with an unobliterated portion of the 
neural canal requiring cleaning of the sacral hiatus and excision of the coccyx (The sacrococcygeal 
joint has been widened for the purpose of illustration.) 
He quotes Verebelley’s case as a demonstration of this point—a boy fifteen years of age 
showed two cysts, extradural in position, one typically dermoid in structure, the other 
lined with embryonal neuro-epithelium, a canal unlined by epithelium connecting the 
two cavities. 

In Fraser’s® case we have an inclusion of ectodermic cells within the normally fused 
dorsal arches. 

Ripley and Thompson” reported a case of pilonidal sinus as a route of infection 
in a case of staphylococcus meningitis. This occurred in a child three and one-half 
months old. The second sacral arch was deficient. A sinus tract led from the skin to 
a sac over the second sacral vertebra, which contained hair and sebaceous material. 
The base of the sac communicated with the spinal canal. This was verified at autopsy. 

Moise” also reported a case of staphylococcus meningitis secondary to a congenital 
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sacral sinus. This occurred in a boy eighteen years old. The sinus situated over the 
upper end of the sacrum communicated with the spinal canal and had been present from 
birth, discharging intermittently a watery fluid. The X-ray examination showed a 
sacrilization of the fifth lumbar vertebra, an irregularity in the fusion of the spines of 
the fifth lumbar and first sacral and a flattening of the spine of the first sacral segment 
with a defect below this level. At operation, the sinus was injected with methylene 
blue and found to communicate with the spinal canal. The sinus extended through a 
small bony defect just to the right of the mid-line at the junction of the first and second 
sacral vertebre. The dura was opened and found to be stained with methylene blue. 
The microscopic examination showed the sinus tract to be lined with several layers of 
stratified squamous epithelium surrounded by a dense fibrous wall. He enlarged the 
sinus opening by doing a laminectomy for better drainage of the spinal canal, and his 
patient recovered. He supports Mallory in his belief that pilonidal sinuses result from 
unobliterated portions of the medullary canal. In Ripley and Thompson’s” case we have 
an inclusion of completely potential cells forming a dermoid opening on the skin and 
communicating with the spinal canal through an unobliterated opening of the primitive 
medullary canal through a spina bifida occulta and other developmental errors in the bony 
parts. (Fig. 2.) In Moise’s” case, we have a sinus communicating with the spinal canal 
passing through a spina bifida occulta and opening upon the skin, the cells lining the tract 
being uni-potential and a part of the unobliterated primitive medullary canal. 


It would seem justifiable then to conclude that in most cases of pilonidal 
sinus, cyst, dermoid or dimple, that recur after a bloc dissection of the soft 
parts, that there is a part of the cyst wall contained within the bony parts, 
that it is an unobliterated portion of the medullary canal and that as oblitera- 
tion of the medullary canal begins at the lower end of the sacrum the unob- 
literated portion will be below the last piece of the sacrum and will, in all 
probability, be at the sacro-coccygeal junction. It is therefore now suggested 
that in those cases of pilonidal cyst, sinus, dermoid or dimple, that recur, 
that excision of the coccyx with careful cleaning of the sacral hiatus will 
remove the remnant of cyst or sinus wall and result in a complete cure. 

Review and description.—It will be noted frequently in a carefully injected 
pilonidal sinus with methylene blue that when the sinus tract is traced to the 
bone there will be seen a discoloration at the sacro-coccygeal joint which 
seems to extend beneath the surface of the bone. Weinstein** in the January, 
1933, issue of ANNALS OF SURGERY in reviewing the subject of pilonidal cyst 
stated that in some cases it was necessary to remove the periosteum from the 
dorsum of the sacrum and coccyx at the sacro-coccygeal region. 

Much information the writer believes may be obtained by injecting some 
solution opaque to X-rays into the sinus tract and making X-ray plates. 
srams* recommended this and reports a case he X-rayed after injecting the 
sinus tract with lipiodol. 

Three cases of pilonidal cyst unoperated before have been operated by 
the writer in all of which the injection of methylene blue showed a discolora- 
tion of the bone at the sacro-coccygeal joint and excision of the coccyx has 
been done. There has not been a recurrence in any of the three, one after a 
year and a half; the second one year; and the third six months after opera- 
tion. A fourth case operated upon four times before was operated upon in 
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January, 1933, with excision of the coccyx. Since then the wounds have 
healed favorably. 

The operative technic followed was to inject the sinus tract with 
methylene blue using a Leur syringe with a gooseneck canula (used in 
intravenous work, specially ground to fit a Leur syringe) and using pressure, 
the mouth of the sinus tract being compressed about the canula with a forcep 
to prevent leakage. The blunt end of the canula rather than the sharp 
pointed needle will insure injection into the sinus tract rather than the 
perisinus tissue, and clamping the mouth of the sinus around the canula and 
using pressure in injecting the methylene blue will result in a more successful 
injection of communicating tracts and penetrate more deeply. A wide dis- 
section of the tract within the soft parts down to the sacrum and coccyx is 
accomplished and then the coccyx is excised at the sacro-coccygeal joint. 
Finally the articular surface of the sacrum and sacral hiatus are curetted. 
In closing the wound, Lahey’s® last modification has been employed—making 
an incision to the side down to the bone, undermining the intervening tissue 
at its attachment to the bone; making of it a double pedicled flap and moving 
it over to the midline and fixing it there with a couple of sutures to the 
sacrum. The two skin incisions are then closed with interrupted sutures 
excepting on one side at the most dependent point which is allowed to remain 
open and a rubber tube drain inserted. The drain may be removed in three 
or four days and the wound will close in about three weeks. There has 
been no occasion to open any of the wounds to secure better drainage and 
by practicing primary closure the patients have been saved many days in 
the hospital. The wounds have all healed favorably and no symptoms have 
been complained of either as a result of the loss of the coccyx or any un- 
pleasant sensations from the scars. 

Conclusion.—A certain percentage of pilonidal cysts, sinuses, dimples and 
sacro-coccygeal dermoids will be cured by bloc dissection of the soft parts 
over the dorsum of the sacrum and coccyx; but in those cases that have 
recurred after a careful bloc dissection of the soft parts, those in which an 
X-ray examination of a sinus tract injected with lipiodol or other substance 
opaque to X-rays shows the tract to invade the sacro-coccygeal joint, those 
in which after a careful injection with methylene blue show a discoloration 
at the sacro-coccygeal joint and in those where the character of the tissue 
about the sacro-coccygeal joint is under suspicion it is argued that a remnant 
of the cyst wall or sinus tract is contained within the sacro-coccygeal joint 
as an unobliterated portion of the medullary canal and a cure will be accom- 
plished by excision of the coccyx which will remove this remnant of the 
cyst wall or sinus tract. 
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THE HEALING OF SURFACE WOUNDS FOR THE PREVENTION 
OF DEFORMITIES * 
By Fenwick BreEeKMAN, M.D. anp RicHarp J. O’CONNELL, JR., M.D. 
oF New York, N. Y. 


THE problem of wound healing, in cases in which a large amount of 
integument has been removed from the body surface, is second in importance 
only to that of saving the individual’s life. This statement may appear to 
be elemental, but it is a fact that the surgeon only too often, following his 
successful efforts to save life, loses interest in his patient and neglects to give 
the proper help to hasten the covering of the raw surface of the wound with 
new skin. The result is that the healing period is prolonged and an excess 
of cicatricial tissue is formed which is followed by contractures producing 
deformities, failure of epithelization or the formation of skin of such poor 
quality from lack of circulation that the scar breaks down and _ ulcerates 
following the least bruise. The following case history well illustrates 
these sequelz. 

A boy, ten years old, suffered a third-degree burn of his left leg which extended 
from just above the ankle to above the knee. He was treated at a hospital by soda- 
bicarbonate dressings. The extremity was not immobilized and skin grafting was not 
done. He remained in the hospital for ten months, during which time the wound slowly 
became covered with skin, through the advancement of the epithelium from its edges. 


During this time the knee-joint became flexed from contraction of the scar tissue in the 
popliteal space. The mother finally removed the boy from the hospital, as amputation 


was advised. 
When seen by one of us, ten months following the accident, the child was in a 


pitiable condition. The left knee was held by a contracture of the scar tissue at a flexion 
of 90°. On the anterior mesial aspect of the leg there was an ulcer four by two inches, 
with a base of atrophic granulation tissue and the surrounding new formed skin was 


thin, shiny and scaling. 
Before the contracture at the knee could be corrected, the ulcer had to be excised 


and grafted. Following the correction of the deformity, when the boy was allowed up 
and around, the undernourished skin upon the leg broke down and ulcerated and this 
had to be excised and grafted. He remained hospitalized altogether eighteen months 
and underwent operations on four different occasions for the excision of scar tissue and 
skin grafting. 

Hypertrophied scars and keloids are not uncommon sequele to wound 
healing, when a large area of skin has been removed. The pathological scar 
tissue may become of cartilaginous density, building up an irregular tumor 
mass covered with thin epidermis which frequently breaks down and ulcerates. 
This produces an unsightly deformity and is a potential danger, in as much 
as malignant changes of the epithelium are not a rare occurrence in old scars. 
Johnson® emphasizes the danger of this occurrence and advises the early skin 


* Read before New York Surgical Society, January 25, 1933. 
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grafting of wounds in the prevention of the formai » of cicatrices which 
may undergo carcinomatous changes. 


A boy fifteen years old sustained a burn of his right forearm and hand, and left 
popliteal region one year before his admission to Bellevue Hospital. The burnt region 
had been treated by a popular patent ointment, the parts were not immobilized nor were 
the wounds skin grafted. The wounds were not completely healed for six months. Over- 
growth of scar tissue was noticed at the end of six months and soon after the left ring 
and little fingers commenced to become contracted and the hand to deviate to the ulnar 
side. The scar in the popliteal space hypertrophied and became nodular. On _ being 
allowed up on his feet, this scar commenced to ulcerate. 

When admitted to the hospital, both scars were much hypertrophied, the tissue 
having the consistency of cartilage. They were well circumscribed, the normal sur- 
rounding skin being directly attached to the edges of the scars. The surface of the 
cicatrix was nodular and the skin covering the scar tissue was smooth, glistening and 
firmly attached to the underlying fibrous tissue. The tumor on, the mesial border of 
the wrist, extending from the lower third of the forearm to the metacarpophalangeal 
joint, was spindle-shaped, measuring six inches in length, two inches at its widest point 
and one inch thick. The scar in the popliteal space was irregular in shape, eight inches 
long and four inches wide. Its nodular surface was ulcerated. 

The tumor of the wrist, following removal, cut with cartilaginous hardness. The 


sectioned surfaces were smooth, pale and glistening. Microscopical examination showed 
the tumor to be composed of a very dense fibrous tissue. 

Examples of deformities similar to these are not uncommon, and the 
history, obtained from the patient, often informs us that the individual’s 
injury had been treated in a well-organized hospital, where the primary 
traumatic condition had been cared for but no attempt had been made to 
cover the wound surface with skin. It is for this reason that we wish to 
present our experience of treating large surface wounds by early skin grafting. 

The depth of the wound varies in the case of a burn. To have an open 
surface following the separation of the eschar, the entire thickness of the 
epithelial cells must have been destroyed. In the more superficial types, the 
epithelial cells of the deeper portions of the hair follicles, of the ducts of the 
sebaceous glands and of the sweat glands may remain viable and act as 
islands, from which the cells spread out to cover the intervening raw surface. 
In this type of case, healing occurs with little contraction of the wound. 
The deeper types of burns usually involve the fat or areolar subcutaneous 
tissue. When the eschar separates from these wounds, which occurs between 
the third and fourth weeks if infection has been absent, the surface is com- 
posed of healthy granulations. 

In the case of an avulsion of the skin, the subcutaneous tissue is torn off, 
leaving deep fascia, muscles, bone, vessels and nerves exposed. The fresh 
wound from this type of accident occasionally has the appearance of a careful 
dissection. The wound is often primarily infected and much of the sur- 
rounding skin and soft tissues are so damaged that they may later slough. 
In the healing process, the granulations form rapidly upon the surfaces of 
the muscles. The aponeurosis, tendons, ligaments, cartilage and bone remain 
exposed for a longer time, and, if infection has been present, the separation 
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of the slough upon their surfaces has to occur before the granulation tissue 
can form, and, consequently, healing may be slow. 

A severe contusion to one of the extremities will at times produce a 
slough of a comparatively large area of the overlying skin. The separation 
of the slough occurs in a similar manner to that of the eschar of a burn, 
but it is a much slower process. If the sloughing tissue is kept dry (we 
treat this type of wound in a hot-air tent), secondary infection is prevented 
and a healthy granulating surface is exposed when the slough separates. 

Gangrene of the skin, the result of an infection, which is usually a 
symbiosis of bacteria, may be followed by a large surface wound. Here the 
aponeurosis and tendons are exposed and may slough, prolonging the time 
of appearance of granulation tissue. 

An open wound is healed by a combination of the production of granu- 
lation tissue, which springs from the denuded surface and fills in the space 
between the wound edges, and by the creeping in of epithelium from the 
edges to cover the raw surface. Accompanying this, there is a contraction of 
the wound surface which may amount to as much as one-third of its area. 
When the scar of such a wound is situated upon a portion of the body where 
the subcutaneous tissue is loose and the skin is freely movable, the resulting 
deformity and loss of function is not great—as an example, the abdominal 
wall, where a comparatively large wound causes little disability. When, 
however, the wound is upon the neck or on an extremity, especially if it be 
upon the flexor surface of a joint, the resulting cicatrix causes both dis- 
figurement and disability. The contraction of the wound surface is at first 
rapid but later slows down. Carrel and Hartman’ and also DuNoty?® have 
studied the rate of cicatrization of wounds. The former writers arrived at 
the conclusion that the rate of cicatrization is greater at the beginning than 
at the end of the period of repair; that there is a constant relation between 
the size of the wound and the rate of cicatrization; that the larger the wound 
the greater is the rate of cicatrization; that the process of contraction is the 
more important factor in the repair of a wound; that epidermization com- 
pletes the work of contraction and after the wound is healed the cicatrix as 
a rule expands. DuNouy has expressed the rate of cicatrization, which is a 
constant for wounds of the same size, by a mathematical formula. 

The contraction of the wound is the result of shrinkage of the new 
fibrous tissue which has developed from the granulation tissue, and, conse- 
quently, the larger the surface area of the defect, the greater will be the 
amount of contraction. The amount of new fibrous tissue depends upon the 
extent of the growth of the preceding granulation tissue. Little scar tissue 
develops in small wounds where healing is rapid, while much is formed in 
large wounds because of the delay of epidermization with the consequent 
overgrowth of the granulation tissue. When healing is delayed, as in the 
centre of a large wound, the covering layer of granulation tissue thickens, 
thereby causing an excess of scar tissue. The increase of granulation tissue, 
however, eventually stops; for its production upon the surface becomes 
limited, owing to the lack of vascularity as exemplified by the pale, shiny, 
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atrophic granulations of old ulcerations. The vascularity of this tissue is 
poor and further growth on the surface is impeded because the circulation 
has become depleted, the arteries having been constricted by the contraction 
of the old fibrous tissue at the base through which the vessels pass to 
the periphery. 

If a vertical section through fairly old granulation tissue (Fig. 1) is examined 
under the microscope, we find the structure of the superficial layer quite similar to young 
granulation tissue. It is vascular, there are many capillaries with their long axes 
perpendicular to the surface and the intermediate tissue is composed of young connective- 
tissue cells with rounded nuclei lying in a loose stroma. The appearance of the deepest 





Fic. 1.—Section of old granulation tissue; the superficial portion contains 

vascular granulations with capillary loops; the deepest layer is composed of 

dense avascular fibrous tissue with bundles of fibres parallel to the surface. 
stratum is quite different; it is composed of bundles of dense connective-tissues fibres 
which run in a direction parallel to the surface. There are few cells and their nuclei 
are elongated, flattened and lie in the same direction as the fibres. The vascularity is 
poor and the few vessels which are present run parallel to the bundles of fibres. Between 
the superficial and deep layers is an intermediate zone in which the tissue shows a gradual 
transition in its morphology as we pass from the young superficial layer to the older 
deep one. 

The first sign of epithelial growth becomes evident when the level of the 
surface of the granulations has reached that of the skin. The advance of the 
skin edges is at first rapid but gradually lessens in speed. The centre of a 
large wound may fail to become covered with epithelium or the covering 
skin may be of such poor quality that it scales, forms blebs and repeatedly 
breaks down and ulcerates. Hartwell* states that “the formation of the 
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healing epithelial membrane is dependent on a supporting base suitable for 
the movement of epithelial cells. The base available for the support and 
advance of the epithelial membrane is the chief factor determining the time 
and place of the union of the epithelium from the two sides of the wound. 
The rate of the cornification of cells of the membrane is also a determining 
factor in the rate of the process of covering with epithelium. The chief 
causes of delayed epithelial healing, therefore, are the existence of a sup- 
porting wound surface unsuitable for progression of epithelial cells, and 
rapid cornification of the cells of the membrane due to inimical chemical 
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Fic. 2.—Section through the surface of a recently healed flat scar. The 

epidermis lies directly upon scar tissue, in which there are few vessels. The 

papille of the skin are absent, as well as hair follicles, sebaceous glands and 

sweat glands. The number of layers of cells of the epidermis is decreased and 

its surface is covered with a loosely attached keratinized layer. There is a 

fissure in the skin surface which has become infected. 
or physical environment. The conditions just named are accentuated in 
infected wounds.” 

The skin which forms upon old granulation tissue is of poor quality, due 
to the too rapid cornification of its epithelium. This skin does not withstand 
the normal requirements of the body. It is thin, dry and brittle. Its surface 
is bluish in color, shiny and scales easily. It readily cracks, and blebs form 
beneath the cornified layer, which break down, leaving a pale, weeping 
surface. Slight bruises produce abrasions which ulcerate. These complica- 
tions commonly occur in scars upon the lower extremities. The lesions heal 
when the patient is put to bed with the limb elevated, but recur when he is 
allowed up. , 
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If a microscopical section is made vertically through the surface of a scar which 
has healed by granulations and the spreading in of the epidermis from the wound edges 
(Fig. 2), we find that the new epithelial layer lies directly upon the fibrous tissue 
produced from the granulating surface. There is no corium, the epidermis grows 
directly upon the scar tissue and there is an absence of the papillz. Elastic fibres are 
absent and the scar tissue contains few blood-vessels. The epidermis is thin, apparently 
having less layers of cells than normally, for many of the cornified layers of cells are 
absent and the periphery is covered with a thin keratinized layer, which is loosely attached. 


Avascular granulation tissue forms an unsuitable base for the healthy 
growth of epithelium. Epithelization fails to occur or a rapid cornification 
supervenes and the skin breaks down. A vicious circle ensues; the delay in 
epithelization increases the amount of scar tissue, diminishing the vascularity 
of the surface granulations which form a base to the epithelium, and this, in 
turn, further retards the growth of the epithelium. 

The secret of the prevention of deformities and disabilities in the healing 
of superficial wounds is by supplying to them an early covering of integument 
so that their surfaces will be covered before an excess of fibrous tissue is 
produced. The supplying of islands of new skin evenly distributed over the 
denuded surface, during the early stage of the process of healing, will hasten 
the epidermization of the wound, preventing an excessive production of scar 
tissue and thereby eliminating much of the contraction of the wound. In 
other words, in wounds treated in this manner the contraction of the wound, 
which Carrel and Hartman believe to be the important factor in cicatrization, 
is lessened and the epidermization which, they state, “completes the work of 
contraction” becomes a more active agent. Splinting, traction and other 
mechanical means to prevent contractures are useless. They are merely 
methods directed to correct the obvious result of the underlying condition. 
They do not attack the root of the evil, which is the excessive formation of 
granulation tissue, the precursor of scar tissue. These agents are useful 
adjuvants to the treatment of wounds, in obtaining immobilization and 
thereby promoting wound healing, but here their usefulness ends. 

The ideal treatment from every standpoint is an immediate plastic repair 
of the wound.* But, unfortunately, this is seldom possible, as devitalized 
tissue or infection is present in most wounds which are the result of burns 
or trauma, and we must, consequently, await the time when the sloughs have 
separated or the acute infection is under control before a plastic repair can 
be considered. It will then be possible to cover the raw surface of the 
wound with skin grafts, with sufficient prospect that they will grow. 

In burns which are treated by means of tannic acid, the eschar separates 
from the wound surface at the end of the third or fourth week, leaving a 
healthy, firm, smooth, granulating surface, ideal for the growth of grafts. 
In infected wounds, especially those following the avulsion of the skin and 


* The immediate application of a pedicle flap in lacerated wounds of the hand is an 
ideal procedure and should be used whenever possible in the treatment of these condi- 
tions, as the subcutaneous tissue of the flap prevents the scar from adhering to bones 
and tendons, as well as preventing the formation of scar tissue. 
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subcutaneous tissues, the sloughs from the tendon and aponeurosis are slow 
in separating, though the granulation tissue covering the muscles is ready 
much earlier. The time for grafting should be immediately following the 
separation of all eschar or slough. Grafts will not grow in the presence of 
sloughing tissue, in the proximity to open sinuses or on surfaces contiguous 
to active inflammatory processes. The purulent discharge from otherwise 
healthy granulations does not appear to be detrimental to their growth. The 
most satisfactory surface upon which to graft the skin is a freshly prepared 
one, from which the overlying integument has been recently removed, or one 
covered with a thin stratum of healthy granulation tissue having a smooth 
surface. Hartwell has shown that the migration of the epithelial cells of the 
skin is more rapid upon a smooth surface than on one which is irregular and 
rough. The surface left by the recent separation of a tannic-acid eschar 
fulfills these requirements. 

No particular preparation of the surface which is to be grafted is neces- 
sary if the granulations are young, firm and clean. The surrounding skin 
should be cleaned for several days prior to the operation, to prevent a later 
secondary infection. A wet dressing of normal saline or boric-acid solution 
should be used for twenty-four hours preceding the grafting, to remove the 
crusts formed by the exudate from the raw surface. If the granulations 
have become exuberant and soft, the projecting surfaces should be cut down 
and strapped with adhesive plaster for several days prior to operation. Old, 
avascular granulation tissue should be excised down to the normal tissue 
upon which it lies. This can be done a day or two previous to the skin 
grafting or immediately before; the grafts are then laid upon the exposed 
deeper tissue. Curetting the surface of the wound is useless, as this only 
removes the superficial layer of soft tissue, leaving behind the deep fibrous 
layer through which the vessels pass. The vascularity of the surface of the 
wound, consequently, is not improved. Wounds that are actively inflamed 
should be treated to rid them of the infection. 

Given a satisfactory surface for grafting, the additional qualification 
required in the wound is that it be situated in such a position upon the body 
surface that firm pressure and complete immobilization can be obtained. An 
underlying bony surface, such as the skull, covered with vascular granula- 
tions, is an ideal situation. Proper immobilization of the part is necessary to 
prevent the shifting of the grafts. Successful grafting of the surface of 
the neck is difficult, for here neither firm pressure nor complete immobilization 
can be obtained. 

The type of skin grafting to be used is purely one of personal choice. 
Some type of free graft is preferable, as pedicle flaps are unsatisfactory 
when employed upon a granulating surface because of the danger of infection. 
Large, full-thickness grafts (Wolff) are not to be used for the same reason. 
The autogenous or autografts should be used, as homologous or isografts are 
extremely uncertain in their ability to grow upon the new host. In our 
experience, we have found the “full-thickness pinch grafts,” also referred to 
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as “small deep grafts,” to be the most satisfactory. These, when placed at 
sufficient intervals upon the surface, give islands of full thickness of skin 
from which the epithelium grows out (Fig. 3), forming a layer of skin 
which joins other growing cells from nearby grafts. This skin which forms 
between the individual grafts is healthy in character and does not undergo 
a too-rapid cornification, for it has sufficient vascularity, if the grafts have 
been placed close enough together, because the intervening granulations of 
the base are covered with epithelium before they have had time to form an 
excess of fibrous tissue. We also feel that the islands of full thickness of 





Fic. 3.—Section through the surface of scar that has been grafted. On 
the left there is the edge of a full-thickness pinch graft, which has the 
morphology of normal skin. On the right is epidermis that has grown from 
the edges of the graft. This is well vascularized and is thick and firm, though 
it rests upon new formed fibrous tissue and is covered with a keratinized 
layer of cells. 


skin give an elasticity to the new-formed integument, which is not obtained 
when the Ollier-Thiersch or true Reverdin grafts are used. We have had 
fewer failures in grafting when using the small full-thickness grafts than 
when we used any one of the other types. The ease in which the grafts can 
be cut when using a local anesthetic is of advantage to the patient. The 
disadvantage of the use of the “pinch graft” is merely the poor cosmetic 
result that is obtained, as the spotty-like character of the scar is not attractive. 

The technic of skin grafting is simple; there is nothing complicated about 
it and anyone with the smallest amount of surgical training should be able 
to carry it out successfully. But why, you may ask, are there so many 
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failures? We believe the failures are due to two main causes. First, in not 
operating early enough, when the amount of granulation tissue is small and 
the surface is vascular; and second, in not paying the strictest attention to 
the details of the dressing, which is applied following the operation. Many 
surgeons are apt to leave the dressing of the case to their juniors, not 
realizing the important relation this part of the procedure bears to the 


success of the operation. 


The Technic of Skin Grafting (“Pinch Grafts’) —A general anesthesia is used 
with young children. A local infiltration of a solution of 1 per cent. procaine, to block 
off the area from which the grafts are to be obtained, can be used with some older 
children and adults. In choosing the area from which the grafts are to be obtained, it is 
well to select one which has skin similar in texture, color and quantity of hair to that 
to which the grafts are to be transferred. This is not so important in the case of 
grafting upon the extremities as it is upon the face or neck, where the cosmetic result 
is of such consequence. The skin surface from which the grafts are to be taken is 
prepared by washing it with soap and water and flushing with alcohol and ether. If a 
wet dressing of saline or boric-acid solution has been used previous to operation, the 
granulating surface will need no further preparation. To disturb this surface by 
preparation at the time of operation may produce bleeding from the granulations, which 
is detrimental to the growth of the grafts. The skin surrounding the wound is merely 
cleaned and wiped off with alcohol and ether. The grafts are obtained by lifting up 
a cone-like projection of skin on the point of a straight needle and cutting it off with a 
razor blade or sharp knife, the flat surface of the blade being held in the same plane 
as that of the skin. The size and depth of the grafts are controlled by the amount of 
skin that is lifted up with the point of the needle and by the depth at which the knife 
cuts. The size of the graft should be approximately three-eighths of an inch in diameter. 
After removal, this shrinks to two-thirds of this size. The raw surface of the grafts 
should have no fat upon it. A graft cut in this manner has at the centre of its circum- 
ference the full thickness of the skin, which tapers off in thickness toward its edges. 
These are spoken of as “small deep grafts,” or “full-thickness pinch grafts.” The grafts 
are laid, with their raw surfaces upon the granulation tissue, without attempting to uncurl 
them. They are placed so that their edges are not more than a quarter of an inch 
apart; at least four pinch grafts to each square inch of surface area. The closer they 
are placed to each other, the more rapidly will the surface be covered with skin. The 
grafts must be placed closer together over the flexor surfaces of joints, such as in the 
popliteal and cubital fossas, than over the less movable parts of the body. When the 
area of the wound is large and cannot be completely grafted at one sitting, it is better 
to cover a small part of the surface with a sufficient number of grafts than to scatter 
the same number over the whole surface, and the area chosen should be that over the 
joint surface, preferably the flexor surface. The technic of cutting and placing the 
grafts is extremely simple. Several needles are used; the operator cuts the grafts and 
his assistant places them upon the surface of the wound, using a second needle to remove 
the graft from the point of the first. On parts of the body where it is impossible to use 
sufficient pressure to keep the grafts in firm contact with the surface of the wound, or 
where complete immobilization cannot be attained, we have buried or implanted’ small 


pinch grafts into the granulation tissue. 


The dressing of the grafted area, as we have said, is of the greatest 
importance. This must protect the wound from infection, produce sufficient 
pressure upon the grafts to hold them in firm contact with the surface upon 
which they lie and prevent them from shifting upon their new bed. The 
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technic may vary in the hands of different surgeons, but the principles of 
all are the same. 


The dressing which we use is simple and efficient. The grafted surface is covered 
with strips of paraffin gauze to hold the individual grafts in their relative positions upon 














Fic. 4.—(Case IX.) Third-degree burn of back of leg. A—Tanned area of burn. B—Tannic-acid 
eschar separating from wound. C—Wound three weeks following skin grafting. 

the wound surface while the outer dressing is being applied. The paraffin gauze is cut 

into strips one and a half inches wide and sufficiently long to cover the width of the 

wound and extend for a few inches beyond its edges. This is softened, just before 

using, by immersion in a warm solution of saline. The strips are placed so that the 

edge of one overlaps the other. The paraffin gauze is covered with four or five thick- 
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nesses of a flat gauze dressing which is snugly bandaged in place with a gauze roll. 
The part is then covered with an excessive amount of coarse non-absorbent cotton or 
“quilt wadding” about four layers in thickness. (Non-absorbent cotton retains its elas- 
ticity, as its vegetable oils have not been removed. Any type of refined cotton is useless. ) 
The cotton is firmly bandaged and this is reénforced by spiral turns of strips of adhesive 
plaster. Firm pressure is obtained in this manner. The part is then encased in light 
plaster, which should immobilize the joints proximal and distal to the grafted area. 





Fic. 5.—(Case XVI.) Stocking-like avulsion of skin and subcutaneous tissue of leg. A—Before skin 
grafting. B—After grafting mesial surface of leg. 

The dressing is not disturbed for eight days, when the plaster casing is removed 
and the wound is dressed. The grafts, if they have taken, are found firmly attached and 
their new blood supply is established (Davis?). The wound may now be covered with 
vaseline strips, over which is placed dry gauze. Two weeks after operation, the wound 
is strapped in a fenestrated manner with strips of adhesive plaster. This keeps the 
granulations flat, providing a favorable surface for the migration of the epithelial cells 
in their growth from the edges of the grafts. The individual should not be allowed out 
of bed until the wound has been completely healed for ten days or two weeks. 
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The cases from which this study has been made were of patients treated 
by us and other members of the staff of the Children’s Surgical Service at 
Bellevue Hospital, during the past six years. There were twenty-five cases 
in all, fourteen with wounds which were the result of third-degree burns and 
eleven of avulsions of the skin or crushing injuries. 

The surface area of the smallest wound was approximately twelve square 
inches in extent and the largest was a stocking-like avulsion of the entire 
skin and subcutaneous tissue of the lower extremity which extended from 
the mid-thigh to below the ankle. (Case XVI, Fig. 5.) In most cases 
deformities and disabilities, the result 
of contractures, were inevitable unless 
skin was supplied to fill in the loss. 

The loss of skin in most of these 
cases involved one or more of the 
joint surfaces, frequently the popliteal 
fossa and often the cubital fossa. 
Case I was a burn of the lower ex- 
tremity which completely removed 
the skin from the inguinal region to 
just above the ankle. Another case 
(Case XVIII) was one in which the 
skin and subcutaneous tissue was 
avulsed from the posterior surface of 
the thigh to the middle of the calf, 
exposing muscles and vessels of the 
popliteal space. 

In classifying the results, we have 
considered the extent of the injury 
in relation to the amount of soft- 
tissue contracture that followed. 
Where there was no evident con- 


tracture the result has been con- Fic. 6.—(Case XVI.)  End-result, seven years 
following accident. 





sidered as good, a slight contracture 

fair, and a marked loss of function poor. Several of the patients had 
accompanying injuries of bones and joints; the disabilities resulting from 
these additional injuries have not been considered in reaching a conclusion. 
This classification is far from satisfactory, is open to criticism, and must 
therefore be considered merely empirical, for there are so many facts to be 
considered in each case that a more accurate type of classification is impos- 
sible. There were eighteen cases with good results, nine of burns and nine 
of wounds from avulsion of skin; four with fair results, three burns and 
one avulsion; and three with poor results, two burns and one avulsion. Our 
worst results, however, are far better than if the wounds had_ been 
left ungrafted. 
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One of these (Case X) was a little girl with an extensive third-degree burn of the 
face, neck, chest and both axillas. The wounds were completely healed five and a half 
months following her admission to the hospital. The contracture of her neck and lip, 
though marked, is much less than if her wounds had not been grafted, for the chest and 
axillas are covered with a soft skin and a plastic repair in the future will be far easier 
than if she had been left untreated. Another poor result (Case V), was a patient who 
had a burn of the skin of the cubital fossa. This wound was not grafted until the 
fifty-fourth day following the accident. On healing, a contracture formed which slightly 
limited the extension of the elbow-joint. This was evidently due to the tardiness in 
grafting. The third case (Case XVII) was that of a boy who had an avulsion of skin 
from the back of the forearm and wrist, which resulted in a limitation of the flexion of 
the wrist, apparently due to the inclusion of the extensor tendons, which were exposed 
by the avulsion, in the cicatrix. Again a failure to heal the wound in the early stages. 





Fic. 7.—(Case XVI.) Seven years following accident. Illustration to 
show character of new skin. 


There was scar tissue in all the wounds. This is inevitable in wounds 
healing through granulations. Those whose surfaces were most rapidly 
covered with skin showed the least amount of scar tissue. Much of this, 
which was present in recently healed wounds, was later absorbed, the cicatrix 
becoming softer and more pliable. In recently healed wounds the new- 
formed skin, that is the portion between the grafts, was thick and had a 
tendency to undergo a too-rapid cornification. This portion of the integument 
was leathery, red and scaly, but the grafts retained the appearance and 
texture of the skin from which they had been obtained. Later the integument 
between the grafts became softer and pliable, losing its congested appearance 
and the tendency to rapid cornification. In many of the cases of several 
years’ standing, the surfaces of the scars have become uniformly smooth and 
soft and the grafts can scarcely be distinguished from the epidermis which 
lies between them. 
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The grafting of wounds situated upon the extremities was more successful 
than that on other parts of the body, as firm pressure upon the grafts and 
complete immobilization of the limbs was easily attained. The grafting of 
wounds upon the neck and ventral surface of the trunk was not so successful, 
because of the inability to prevent shifting of the grafts. In several instances, 
we buried or implanted small pinch grafts into the granulating surface of 
wounds upon the neck, hoping in this way to obviate the necessity of hold- 
ing the grafts in position. These attempts, however, were not successful. 

We are under the impression that the placing of grafts upon a granulating 
surface stimulates the epithelial growth of the wound edges. We have often 
observed this but cannot explain its action. 

SUMMARY 

(1) Deformities may result from the unaided healing of large wounds 
on the surface of the body. 

(2) The cicatrization of a wound is due to the contraction of its area 
and to the epidermization of its surface. 

(3) The contraction of its area is due to the fibrous connective tissue 
which develops from granulation tissue. 

(4) An excess of granulation tissue is followed by a maximum amount 
of scar tissue, which results in contraction of the cicatrix and poor 
skin formation. 

(5) Early skin grafting hastens healing of the wound by decreasing the 
amount of contraction and increasing the epidermization. The fibrous tissue 
is less and the skin which is formed is of better quality than if the wound 
is allowed to heal without help. 

(6) Skin grafting should be done early in the course of healing, while 
there is but little granulation tissue present. 

(7) The success of skin grafting depends upon the condition of the 
wound surface and the attention paid to the details of the operation 
and dressings. 

(8) The results of twenty-five cases of severe surface wounds treated 
by early skin grafting are reported. 
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THE USE OF LEECHES IN THE TREATMENT OF PHLEBITIS 
AND THE PREVENTION OF PULMONARY EMBOLISM 
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FROM THE DEPARTMENT OF SURGERY OF THE TULANE UNIVERSITY AND THE CHARITY HOSPITAL OF NEW ORLEANS 


NoTHING is probably so tragic as sudden death from pulmonary embolism 
occurring in a patient who is recovering from an operative procedure. For- 
tunately, not all pulmonary emboli produce a fatal termination; in fact, the 
majority produce relatively mild symptoms and may not even be recognized. 
Moreover, the involved vessel with its contained thrombus whence the 
embolus originates frequently cannot be demonstrated clinically. 

It is difficult to accurately determine the incidence of phlebitis after 
operation. Albanus reported that femoral thrombophlebitis occurred sixty- 
three times after 1,140 laparotomies. Forty-four of these cases resulted in 
embolism of which ten of the patients died. Femoral thrombophlebitis, 
therefore, occurred in 5.5 per cent. of the cases in his series of laparotomies. 
The incidence of fatal embolism in the whole series was .87 per cent. and 
15.9 per cent. of the cases that developed femoral thrombophlebitis resulted 
in fatal embolism. These percentages are higher than those given by other 
authors. Schneck reported forty-eight cases of thrombophlebitis occurring 
post-operatively in 7,130 cases (.67 per cent.). Cordier stated that thrombo- 
phlebitis occurs in 2 per cent. of all laparotomies. Of 30,803 operated cases, 
Sulger and Boszin report that there were 1,630 deaths, of which 1,304 were 
autopsied. Ninety-nine of the fatalities were the result of embolism. This 
represents .32 per cent. of the operated cases and 6.1 per cent. of the deaths. 
Henderson reported that 6 per cent. of the deaths following operation at The 
Mayo Clinic in a ten-year period from 1917 through 1926 were caused by 
pulmonary embolism. In this series, there were 63,345 intra-abdominal 
operations with 180 fatalities from pulmonary embolism, in addition to extra- 
abdominal operations in which fatal pulmonary embolism occurred in forty- 
three instances. Fatal pulmonary embolism occurred after .3 per cent. of 
the operations on the gall-bladder and bile ducts, after .25 per cent. of the 
stomach operations, after .38 per cent. of the operations on uterus and appen- 
dages, after .46 per cent. of the operations on the prostate. Henderson’s 
figures are comparable to those reported by Sulger and Boszin. 

From the figures quoted above, it is readily seen that post-operative 
thrombophlebitis with its resultant pulmonary embolism is one of the 
“Captains of the Men of Death” to the surgical patient and measures which 
will appreciably reduce the 6 per cent. of surgical deaths attributable to 
pulmonary embolism in addition to embolic pneumonia and other sequelz of 
post-operative thrombophlebitis certainly are to be welcomed. 

In the past, various measures have been suggested to curtail this mortality: 
having the patient’s extremities gently massaged to prevent stagnation of the 
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blood, encouraging the patient to move about in bed, and to take deep 
breathing exercises so as to increase the negative pressure in the thorax and 
thus increase the flow of blood from the inferior vena cava (Henderson, 
Walters, Ries, Richardson, Boldt, and Pool). Walters has reported a dim- 
inished incidence of fatal pulmonary embolism (.09 per cent. of operated 
cases) following the routine administration of desiccated thyroid in con- 
junction with physical attempts to speed up the circulation such as move- 
ment of the limbs and deep breathing. Astanasof, on the other hand, reports 
that among 170 patients receiving thyroid extract post-operatively, fatal pul- 
monary embolism occurred twice, non-fatal embolism once, pulmonary in- 
farction five times, and thrombosis, ten times. 

Termier deserves credit for reviving the leech treatment in cases of 
phlebitis. He reported in 1922 nineteen cases of phlebitis in which there was 
early abatement of symptoms after leech treatment. This form of therapy 
has been used extensively in Europe, and there are in the literature clinical 
(Table I.) 


Because of these apparently brilliant results, we were encouraged to use 


reports of the use of leeches in phlebitis by many authors. 


leeches in the treatment of thrombophlebitis. 

















TABLE | 
Cases of Phlebitis Treated 
Puerperal Not Surgi- Fatal 
Post- or calor Pulmonary 
Author Year operative Pregnancy Puerperal Embolism Remarks 
Termier 1922 19 O 
Termier 1925 73 O 
Julliard.... 1925 2 oO 
Gonnet,etal. 1926 6 oO 
Beguier. 1927 I O 
Tholen. . 1927 11 38 Author saw seven addi- 
tional cases in consulta- 
tion and used leeches. 
Hamm, and 
Schwartz 1927 23 O Not stated whether surgical 
or puerperal. Two cases 
had pulmonary embolism 
apparently not fatal. 
di Pace... 1928 5 5 O 
ten Berge.. 1928 I I Only two leeches were ap- 
plied. 
Vidal...... 1928 I O 
Chavannaz, 
and Mag- 
nant 1928 10 2 Number of leeches used not 
stated. 
Ducuing... 1928 50 O 
Sulger, and 
Boszin 1929 10 oO 3,316 surgical cases treated 
prophylactically with 
leeches. 
Muresanu.. 1929 8 re) 
Rossi...... 1931 II O 
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Technic of the Application of Leeches.—Usually it is not difficult to get 
the fresh leech* to bite. Shaving the skin and cleaning with ether and alcohol 
have been recommended, but we have applied leeches without any special 
preparation and have not encountered any untoward results. One of the best 
methods of applying a leech is as follows: 


A leech is picked up with long forceps or the fingers and is placed cauded end first 
in a test tube. About 2 cubic centimetres of 10 per cent. sugar in water are placed in 
the test tube and the tube is inverted with its mouth over the involved area. The leech 
follows the sugar water down the tube and may bite under the solution but at times it 
is advantageous to let the solution escape from under the rim of the tube. When the 
leech has attached itself by the oral sucker to the skin, which is apparent both to the 
physician and to the patient, the latter feeling the grasp and perhaps a little pain, 
the test tube may be removed. Sometimes the leech holds on tenaciously with the 
caudad sucker, and it is necessary to dislodge this from the tube by introducing an 
applicator into the test tube and undermining this sucker. The leech then stretches out 
on the skin of the patient and holding with both suckers will continue to suck until it 
becomes so heavy and distended with blood that it falls off. This generally requires 
from thirty to sixty minutes. 


In applying leeches for phlebitis, the site of election is in the region of 
the thrombosis. It is as yet disputed whether the good effects are due to the 
action of hirudin locally or through the general circulation (v. i.), but the 
application of the leeches in the region of the thrombus is more likely in one 
and as likely in the other instance to secure the desired effects. From six to 
eight leeches should be applied at one time. This number may be repeated 
after twenty-four to forty-eight hours if the thrombophlebitic process does 
not subside. Eighteen or more leeches may be used. 

We have used leeches in four cases of thrombophlebitis. The patients 
were all males. None of them had been operated upon. In two patients the 
phlebitis occurred in the left femoral vein. One patient had three attacks of 
phlebitis in different areas of varicose veins and one patient with thrombo- 
angiitis obliterans had a sudden thrombosis of the popliteal vein. 


Cast I.—P. D., male, aged forty-three years, a carpenter, was admitted to the 
Charity Hospital October 6, 1931. His trouble started in January, 1931, with burning 
pain in the right foot. This persisted and by June, 1931, he had intermittent claudica- 
tion. Just before admission, he developed a punched-out ulcer on the dorsum of the 
right foot. He suffered severe pain in his foot; constant rest pain which was less severe 
when the foot was dependent. 

The right foot was of a purplish-red color and the small ulcer, one by one centi- 
metre, was present on the dorsum. On elevation, the foot blanched rapidly and there 
was a tardy return of color. The dorsalis pedis and the posterior tibial pulses on the 
right were not perceptible. There was slight cedema of the foot. The diagnosis was 
thrombo-angiitis obliterans. There was no evidence of disease elsewhere in the body. 

During a course of typhoid vaccine on October 26, the patient developed a migrat- 
ing phlebitis on the inner aspect of the right calf. October 29, marked cedema of the 
right leg below the knee was observed and a tender, thick, rope-like mass was felt in 
the right popliteal space. This was obviously a thrombosed popliteal vein. October 29 
five leeches were applied to the inner side of the right leg. These had no effect on the 


* One which has not been used for several months. 
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phlebitis or course of the disease. This was the first case in which we used leeches. 
The treatment was obviously inadequate. It was eventually necessary with the advance- 
ment of gangrene to amputate the leg. The details of this case of thrombo-angiitis 
obliterans have been reported by one of us (H. R. M.). 


Summary of Case I.—A man, aged forty-three years, with thrombo-angi- 
itis obliterans, developed a sudden thrombosis of the popliteal vein. Five 
leeches were applied to the extremity. This was the first case in which we 
applied leeches for thrombosis. The treatment was inadequate, the result nil, 
but this raises the question and possibilities of leech treatment and hirudiniza- 
tion in thrombo-angiitis obliterans. 


Case II.—L. T., male, aged sixteen years, a farmer, was admitted to the Charity 
Hospital December 7, 1931. He complained of pain and swelling of the left leg. Present 
illness began eighteen days before admission. He first noticed pain in the left inguinal 
region. The following day the left thigh was swollen, he had mild fever, and the pain 
was so severe he was forced to remain in bed. 

Three days following the onset his tonsils were removed under general anesthesia. 
The swelling and pain in the leg persisted. 

Examination.—The entire left leg was moderately cedematous. The left femoral vein 
in Scarpa’s triangle was palpable and of rope-like hardness. It was tender, the tender- 
ness being marked over the upper part of the left long saphenous vein. The dorsalis 
pedis and the posterior tibial pulses were palpable. His temperature was 101.3° and 
pulse 1106. 

Four leeches were applied to the inner side of the left thigh. On the following day, 
December 8, the pain had entirely disappeared and the cedema had subsided appreciably. 

The circumferences of the legs were measured at different levels: 

Left Right 
Mid-thigh. ... 46.25 centimetres 38.75 centimetres 
Ce a ..... 31.8 centimetres 27.5 centimetres 

The bleeding time was one minute. 

December 9, five more leeches were applied to the left thigh. The vein was still 
palpable, but the cedema had subsided even more. His temperature rose to 101.2°. 

December 10, the leg was still swollen, but the patient had no pain. Three more 
leeches were applied to the left thigh. December 12, the patient was vaccinated, because 
a case of smallpox had been discovered in the hospital. The vaccination was successful, 
the wound became infected, and the patient continued to have some fever, gradually 
subsiding to the time he was dismissed. We were of the opinion that the fever during 
the latter part of his stay in the hospital was due to the vaccination. 

The patient had no further pain from the thrombosis and the oedema had decreased, 
but on December 19, the left femoral vein was still palpable. On December 21, the 


circumferences of the legs were as follows: 


Left Right 
Mid-thigh. ... 40 centimetres 37.5 centimetres 
CE ee eee 30 centimetres 27.5 centimetres 


At the time he was dismissed on December 24, seventeen days after admission, there 
was still slight oedema of the leg, but the signs of active phlebitis had disappeared. 
A reply to an inquiry to this patient July 8, 1932, says his leg swells “just a little,’ 


’ 


but otherwise, he has had no trouble. 
Summary of Case II.—A boy, aged sixteen years, developed an idiopathic 
phlebitis of the left femoral and left long saphenous veins. He was seen 
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eighteen days after onset when he had pain in the veins, marked tenderness, 
marked oedema, and fever (temperature, 101.3°). Twenty-four hours after 
the application of four leeches the pain had disappeared entirely and the 
cedema had subsided. Five more leeches were applied forty-eight hours after 
the first application and the following day, three more, making a total of 
twelve leeches. The illness was complicated by an infected vaccination. The 
vein remained palpable and the cedema, though less marked, persisted, but 
within four days after admission, the signs of active phlebitis had disappeared. 


Case III.—J. R., white, male, aged sixty-nine years, unemployed, was admitted to 
the Charity Hospital December 26, 1931. Twelve days before admission he developed 
pain and tenderness of the inner anterior aspect of the left thigh in the region of Scarpa’s 
triangle. The patient stated that he had had no fever. His left leg became and remained 
swollen. Examination revealed marked cedema of the left leg and hard, palpable, tender, 
long saphenous and femoral veins in the left Scarpa’s triangle. His temperature was 
normal. 

December 28 the swelling, pain and tenderness were still present. Five leeches 
were applied to the inner aspect of the left thigh. 

The following day, December 29, the cedema had subsided and the pain and tender- 
ness had abated. Temperature remained normal. Circumferences of the legs were as 


follows: 


Right Left 
Middle third of thigh. 50.5 centimetres 54.5 centimetres 
Cait .. 33.5 centimetres 38.6 centimetres 


Four more leeches were applied to the inner side of the left thigh along the course 
of the long saphenous vein. 

December 30 the cedema had subsided even more, there was less tenderness over 
the thrombosed vein and the vein was not as indurated as it was prior to the applica- 
tion of the leeches. 

December 31 four leeches were applied to the inner side of the left thigh. Coagula- 
tion time, 2% minutes; Bleeding time, 1% minutes. Slight cedema persisted; otherwise, 
the patient had no complaints. The signs of inflammation in the vein had disappeared. 
January 4, 1932, the femoral vein was no longer palpable. The hard, cord-like indura- 
tion had disappeared. On January 7, the circumference of the legs recorded in inches 
were as follows: 


Right Left 
Middle third of thigh. 45.7 centimetres 52.7 centimetres 
CS eee .. 34.1 centimetres 35.5 centimetres 


The vein was soft and the signs of inflammation had disappeared, but some oedema 
of the leg persisted even to the time the patient was discharged January 18, 1932. He 
was advised to wear a cotton-silk elastic bandage to control the oedema. 

We had a written reply from the patient July 12, 1932, to an inquiry concerning 
his condition. He is a barber and his leg still swells if he stands on it a long time, 
but he doesn’t wear the elastic bandage. Otherwise, he has no other indication of the 
trouble. 


Summary of Case ITI.—A male, aged sixty-nine years, developed a phle- 
bitis of the left internal saphenous and left femoral veins. Leeches (five) 
were applied fourteen days after the onset when there was pain, marked 
oedema, tenderness, and a palpable hard vein. Twenty-four hours after the 
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application, the cedema, pain, and tenderness had abated. Eight more leeches 
were applied in the next forty-eight hours. The signs of inflammation dis 
appeared and the vein softened and became no longer palpable. The cedema 
persisted, but otherwise the patient was clinically cured in four days. 

One examination of the coagulation and bleeding time on the day that 
the last application of leeches was made showed these to be within normal 


limits. 


CasE IV.—M. M., male, aged forty-six years, watchman, was seen first May 21, 
1932. He had had varicose veins for nine years. He complained of a tender, painful, 
red area on the right leg, which had started about ten days prior to registration. 

He was a well-developed man. On the anteromedial aspect of the right leg just 
below the knee was a tender, reddish area, six by six centimetres. The subcutaneous 
veins in this region stood out prominently. They were tortuous and the veins below 
this level were full. The veins in the area of tenderness were hard and had the con- 
sistency of rope. It was obvious that thrombosis had occurred. There was no ap- 


preciable oedema of the foot. 


His temperature was 08.8°. He was sent to the hospital (Touro Infirmary). 
Four leeches were applied in the region of the thrombosis. On the following day, May 
22, there was obvious improvement. The redness and tenderness were less marked. 
His temperature was highest (98.8°) at 4:00 P.M. 

May 23 the redness and tenderness had abated even more. The hard vein was still 
palpable. Temperature remained normal. Three more leeches were applied in the 


region of the thrombosis. 

May 24 the hard vein had softened. The extent of the palpable thrombus was about 
one-fifth its size on admission. ‘There was one small reddish area, two by two centi- 
metres, with an underlying hard vein, but there was no pain or tenderness. Four more 
leeches were applied. May 25 and 26 the hard area was still softer. The signs of 
inflammation had disappeared. May 29 he was dismissed from the hospital. The vein 
was still palpable, but there was no evidence of inflammation. 

June 2 he returned to the office. The original thrombosed vein was still palpable 
and was very slightly tender at the upper end. He had taken his temperature daily and 
had had no fever. There was a new, reddish, tender area, three by four centimetres, in 
diameter on the inner side of the right calf about two and one-half inches from the 
area of the original thrombosis. There was very slight cedema of the foot. 

One 


June 4 there were two new areas of phlebitis separate from the first area. 
had been noted two days before, the other was anterior on the skin of the right leg 
at the junction of the middle and lower thirds. Both of these were tender and the 
underlying vein was palpable, giving the sensation of a hard cord. He was readmitted 
to the hospital. On the same afternoon, five leeches were applied, three over the upper 
area and two over the lower area of phlebitis. 

On the morning of the following day (June 5, 1932), the redness and tenderness 
had disappeared from the lower area. There was still a little tenderness in the upper 
area. Another leech was applied to this area. The afternoon of the same day, the 
tenderness was almost entirely gone. The patient complained of itching in the region 
of the leech bites. On the same afternoon it was observed that all evidence of phlebitis 


in the lower area had entirely disappeared. The vein was not even palpable. The 
upper area of phlebitis showed some redness. A small, tender, cord-like vein was 
palpable. Three leeches were applied to the upper area and one to the lower area. 


On the following day there was no remaining evidence of phlebitis in the lower area. 
The upper was still nodular, but there was no tenderness and the erythema had almost 
completely disappeared. Temperature rose to 99°. Except for this time and the tem- 
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perature of 99° on the first day of this admission, he had had no fever. He was dis- 
missed from the hospital June 7, 1932. 

Of temperatures taken at 8 A.M., 4 P.M., and 8 p.M., the highest recorded was at 
4 P.M., June 8 (98.8°). June 9, in the area in which the phlebitis was first noticed, a 
hard, cord-like vein was palpable, though it was not tender or red. There was also 
a small palpable nodule, three by three centimetres, in the second area above and 
internal to this. This likewise was not red or tender. The third area; i.¢., at the 
junction of the middle and lower thirds of the leg, showed no evidence whatsover of the 
preéxisting phlebitis. He returned to work June II, 1932. July 5 he was seen again. 
The nodules were still palpable in the first and second areas; otherwise, there was no 
evidence of his former trouble. The scars of the leech bites were still present as little 


reddish tridate marks. 


Summary of Case I1V.—A man, aged forty-six years, who had had vari- 
cose veins for nine years, developed an area of phlebitis and was seen ten 
days after the onset. Twenty-four hours after the first application of four 
leeches, the signs of active phlebitis had strikingly abated. This improvement 
was even more marked in forty-eight hours. On the third and fourth days 
of treatment, two more applications of three and four leeches were made 
and the thrombus began to soften. The signs of inflammation disappeared, 
but the thrombosed vein remained palpable. 

The patient subsequently developed two new, areas of phlebitis. Both 
were treated with leeches, one on the third or fourth day after onset; the 
other on the first or second day. A total of ten leeches were applied to the 
two areas. Within twenty-four hours after the application of three leeches 
to the first area and two to the second, the signs of inflammation had mark- 
edly abated in the one and disappeared from the other. The veins softened, 
and the patient was clinically cured of the second and third areas of phlebitis 
within three days. 

An eosinophilia was noted, and it was questionable whether this was 
attributable to the parasitic leeches, but strongyloides were found in the feces 
and this is probably the true cause of the eosinophilia. 

Repeated examinations were made of the bleeding and coagulation times, 
but no applicable changes were noted at any time after the application of 
the leeches. 

Discussion of Results—None of our cases belonged to the class in which 
the treatment of phlebitis with leeches will be most frequently employed; i.e., 
puerperal and post-operative phlebitis. 

Case I in our series was inadequately treated. It was a case of thrombo- 
angiitis obliterans and the first case of its kind, as far as we know, in which 
leeches have been used, though this has been suggested by Mouzon. We 
applied leeches with the idea of softening a recent thrombosis in the popliteal 
vein. It is apparent to us now that an insufficient number of leeches were 
applied to make it a fair test. 

In our Cases II, III, and IV the leeches were applied eighteen, fourteen, 
and ten days, respectively, after the onset of phlebitis. In all cases, the acute 
symptoms were still present at the time of the application and improvement 
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was observed within twenty-four hours and disappearance of the signs of 
active phlebitis within a few days. In Case IV two other areas of phlebitis 
developed while the patient was under observation. To one area, leeches 
were applied twenty-four hours after onset. All evidence of the phlebitis, 
even the hardness of the vein, rapidly disappeared. 

The effect of leeching in phlebitis was more pronounced the earlier the 
first application was made after the onset of phlebitis. The following good 
results were noted: (1) Rapid disappearance of pain. (2) Disappearance of 
tenderness. (3) Subsidence of cedema. (4) When the thrombosis was not 
too long standing the clot softened and objective evidence of its presence 
disappeared. (5) The fever subsides. This was not so striking in our cases, 
although the effect was observed. (6) The duration of the phlebitis was 
shortened. (7) The danger of pulmonary embolism was probably decreased. 

The Effect of Leeching.—Leeches found throughout the world, mostly 
aquatic but sometimes terrestrial, secrete a substance in their pharynx and 
cesophagus which is capable of interfering with coagulation of mammalian 
blood. This substance is known as hirudin. It is supposedly a duteroalbumose 
(Chavannaz and Magnant), is soluble in water and insoluble in alcohol and 
ether and is thermostable, therefore not an enzyme (Haycraft). It is sup- 
posed to exert its action by combining with thrombin in a manner analogous 
to a weak acid-base compound in solution (Barratt). 

Hirudin is non-toxic to animals, even in doses sufficient to completely 
prevent coagulation of the blood. Bodong has administered fifty-one milli- 
grams per kilo of body weight to animals without any influence on the pulse, 
blood-pressure or respiration. Loeffler did not notice any untoward effects 
after administration of as much as 62 milligrams per kilo of body weight to 
a rabbit. Eight milligrams of hirudin will render from fifty to sixty cubic 
centimetres of rabbit’s blood incoagulable (Hamm and Schwartz). Approxi- 
mately seven to eight milligrams of hirudin may be obtained from the head 
of one leech (Hamm and Schwartz). Apparently, many leeches may be 
applied without severe untoward results; how many, we are not sure, but 
certainly more than eighteen. Hamm and Schwartz state that in cases of 
puerperal phlebitis they did not hesitate to use four to six series of five to 
eight leeches each at intervals of twenty-four, thirty-six or forty-eight hours. 
Thorndike says a physician once wrote to him that he had applied two or 
three dozen leeches to a woman’s abdomen for general peritonitis. He stated 
that it did no good. 

Leeches seem to be specific in the treatment of phlebitis. In the initial 
stage, the application of six to eight leeches is almost sure to meet with a 
dramatic success. Tholen emphasized the necessity of applying leeches early 
in phlebitis. He applied leeches as soon as the patient complained of a feel- 
ing of heaviness in the leg, local tenderness and a slight increase in tempera- 
ture and pulse rate. The pain disappears; the fever subsides; the cedema 
regresses and the local symptoms; 1.e., the redness, tenderness, and the pal- 
pable thrombosed vein, all abate in twenty-four hours and may entirely dis- 
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appear within forty-eight hours. The thrombus virtually dissolves under 
one’s eye as we have observed a clot do im vitro when hirudin is dissolved in 
its serum. 

When thrombosis is well established and has been present for days, the 
results are still good. If inflammation is still present, the pain, redness, and 
tenderness disappear though more slowly than after application of leeches 
for a more recent thrombus. The palpable thrombosed vein may persist if 
the clot has been present some time as is seen in the first and second areas 
of thrombosis in our Case IV. 

Good results from the leech treatment of thrombophlebitis have been re- 
ported by the following authors: Termier; Julliard; Gonnet, Jeannin and 
Josserand; Beguier; Tholen; Hamm and Schwartz; di Pace; Vidal; Ducu- 
ing; Sulger and Boszin; Muresanu; Rossi; and Chalier. 

A dissenting opinion was given by Chavannaz and Magnant, who reported 
ten cases of thrombophlebitis treated by leeches with two deaths from pul- 
monary embolism. They did not state the number of leeches used, however. 
ten Berge reported a case of thrombophlebitis treated by only two leeches. 
Death occurred from pulmonary embolism. The treatment was obviously 
inadequate. These three deaths from embolism occurring after leech treat- 
ment for thrombophlebitis are the only ones we find recorded in the litera- 
ture. A total of 256 cases of thrombophlebitis treated with leeches are 
reported in the literature. It is hardly fair in evaluating the method to 
include cases which are not adequately treated, but even then, the incidence 
of fatal pulmonary embolism following thrombophlebitis treated with leeches 
is 1.2 per cent. which compared with the incidence of 15.9 per cent., fatal 
embolism following femoral thrombophlebitis as reported by Albanus prob- 
ably indicates decided improvement. (It is possible that these figures are in- 
correct. There were other deaths in the series but whenever it was not stated 
definitely that a death was due to pulmonary embolism, it was not counted 
as such. ) 

The Rationality of the Leech Treatment of Phlebitis——It has never been 
accurately determined just how the leech treatment acts beneficially in throm- 
bophlebitis. Termier ascribes the excellent effect of the leech treatment to 
a simple dissolution of the blood-clot. We have observed a blood-clot dis- 
solve in vitro after the addition of hirudin. This effect of hirudin has been 
demonstrated before (Hamm and Schwartz). Jeannin produced chemical 
phlebitis in animals by the intravenous injection of sodium salicylate. In 
those which he also gave intravenous or subcutaneous injection of hirudin, 
no thrombus formed, even though there was nearly complete desquamation 
of the endothelium of the vein at the site of injection; whereas thrombosis 
did occur in the control animals. Sulger and Bosziti think the good results 
of the leech treatment are due to local blood letting. Hamm and Schwartz 
believe that the application of leeches in phlebitis may stop venous spasm 
and by this, the propagation of the thrombus. Henschen (quoted by Sulger 
and Boszin) is of the opinion that the good effects of leech treatment in 
phlebitis are due to general hirudinization. 
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Termier, Weil and Boyé, Mouzon, Gonnet, Jeannin and Josserand, Hamm and 
Schwartz, Chavannaz and Magnant, Tholen, all state that the systemic coagulation 
time is prolonged after the application of leeches. Ducuing and Sulger and Boszin are 
of the contrary opinion. Sulger and Boszin studied the coagulation time in thirty-three 
cases treated with leeches. It was increased in seven cases, shortened in nine, and 
unchanged in seventeen. The same authors studied the bleeding time in twenty-seven 
cases. It was increased in thirteen, shortened in three, and unchanged in eleven. The 
bleeding time in three and the coagulation time in two of our cases were within normal 
limits after the application of leeches. These were the only instances in which such 
determinations were made by us. 

Sulger and Boszin examined the blood platelets in twenty-seven cases. They were 
increased in five, decreased in seven, and unchanged in fifteen. The same authors found 
that post-operative leucocytosis and decreased sedimentation time occurred no more 
frequently after the application of leeches than when they were not applied. They 
believe that leeches when applied as advocated had no appreciable effect on the systemic 
blood. Bose and Delezenne were of the opinion, based on animal experimentation, that 
hirudin when added to blood inhibited the growth of organisms im vitro and in vivo. 


We are now conducting some experiments to determine the mode of action 
of hirudin. We think the good results of the leech treatment in phlebitis may 
be attributed to several effects. There is probably a real softening of an early 
thrombus. The mild bleeding probably has some beneficial effect and the 
striking alleviation of pain is possibly due to the above, possibly to an anti- 
spasmodic or, even more doubtful, a local analgesic action on the nerves. 
From the work of Bose and Delezenne, it may be possible that hirudin actu- 
ally interferes with the growth of microorganisms by assisting the defensive 
mechanism of the blood. 

The Disadvantages of Leech Treatinent.—Leeches, like snakes, are not 
pleasant to look at and create in most individuals a feeling of revulsion, even 
when viewed. Undoubtedly to many, even the less esthetic individuals, the 
thought of application of leeches will be repulsive. The objection, while it 
may be outweighed by benefits which the method promises, is nevertheless a 
real one. Perhaps it will be possible to standardize a method of introducing 
hirudin which will replace the use of leeches. Ducuing has used hirudin 
intravenously in the treatment of phlebitis, but he does not compare the 
efficacy with the application of leeches. 

Local bleeding is another disadvantage in leeching, especially in an anzemic 
person. A leech sucks about fifteen cubic centimetres of blood but the bites 
continue to ooze and Sulger and Boszin report an increase in the weight of 
bandages up to 500 grams after the application of several leeches. We have 
not encountered any great difficulty in this respect. A tight bandage seems 
to adequately control hemorrhage. 

While there are conflicting reports in the literature as to a change in the 
coagulation time of the systemic blood, the weight of evidence is that no 
appreciable effect is exerted on the blood throughout the body and that there 
is no danger from secondary hemorrhage after operation or delivery when 
leeches are applied peripherally. We find no reports of secondary hemor- 
rhages from wounds or from the uterus after leeches have been applied. 
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MAHORNER AND OCHSNER 


Local itching and generalized urticaria (Chavannaz and Magnant and 
Mouzon) occasionally occur after leech application. Urticaria is apparently 
uncommon. One of our patients had local itching. It was mild. 

Infection following the bite of the leech does not seem to be a real danger. 
We have found several allusions in the literature to the protective effect of 
hirudin against infection. While this has not been adequately proven, the 
work of Bosc and Delezenne would indicate that this is true. Sulger and 
Boszin who have applied leeches many thousand times as a prophylactic and 
therapeutic measure seldom saw infection and when it did occur, it was 
easily controlled by hot applications and immobilization. 

The possibility of liberating organisms by dissolution of an infected 
thrombus is theoretically an objection to the leech treatment of phlebitis but 
in practice, this has apparently not been an actuality. Sulger and Boszin did 
not find any increase of embolism which may have been attributed to a soft- 
ening of the thrombus by hirudin. 

The Possibilities of Hirudination.—Possibly in the future, if the mass 
of evidence placing a high value on the use of leeches in phlebitis continues 
to be confirmed, a more scientific method of hirudination will be evolved. 
This entails elaboration of an injection technic and standardization of a dose. 
Apparently hirudin is not toxic to the organism and this opens numerous 
possibilities for its use. One might even imagine that by hirudination, the 
freshly precipitated thrombus in the cerebral or coronary vessels might be 
softened and this is especially a likelihood if temporary elevations of the 
coagulation time to say ten or fifteen minutes will result in dissolution of a 
clot in vivo as the addition of hirudin does in vitro. Here the accuracy of an 
exact pathological diagnosis would be seriously called into question for if the 
symptoms were occasioned by a hemorrhage instead of a thrombosis, hirudin 
would not only not be indicated, but it would be actually contra-indicated. In 
rapid progress in thrombo-angiitis obliterans, elevation of the systemic coagu- 
lation time would probably abate the progress of the disease. The action of 
hirudin would be temporary. ‘It would be interesting to note the effect and 
apparently it could be attempted with safety. 

The Use of Leeches Post-operatively as a Prophylactic Measure Against Phlebitis.— 
Leeches have been used post-operatively as a measure to prevent the occurrence of 
phlebitis by Hamm and Schwartz, Termier, Sulger and Boszin. Hamm and Schwartz 
have used three leeches on the fourth and two more on the seventh post-operative day. 
They recommend the application of leeches as early as the third post-operative day. 
Sulger and Boszin published some valuable figures on the comparative value of this 
method. One group of 3,264 operated cases were not treated prophylactically with 
leeches; 192 died; 145 were autopsied and among this group, there were nineteen 
deaths from embolism. In a similar group treated prophylactically, there were 3,316 
operated cases; 187 died; 140 were autopsied, and eighteen died of pulmonary embolism. 
They concluded that leeches did not prevent the development of thrombosis. Leeches in 
small numbers do not appreciably affect the coagulation time of the blood in the systemic 
circulation. Effects of mild doses of hirudin on the coagulation time of the blood are 


not prolonged. Josserand and Jeannin found that when the coagulation time of a rabbit 
was prolonged from four to twenty-one minutes by the subcutaneous injection of hirudin 
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LEECHES IN TREATMENT OF PHLEBITIS 


at the end of twenty-five hours, the coagulation time was again practically normal 
(four and one-half minutes). Hirudin is excreted by the kidneys and may be destroyed 
in the body. 

The report of Sulger and Boszin would indicate that leeches, at least in the num- 
bers advocated, are not of value as a preventive measure against post-operative throm- 
In larger numbers, their use is probably not justified as a routine prophylaxis 


bosis. 
The apparent discrepancy between the negative results obtained from 


after operation. 
the prophylactic use of leeches of Sulger and Boszin and the beneficial results obtained 


therapeutically in the present series, and those of others, is probably due to the fact that 
when used in the treatment of phlebitis, the leeches are applied directly over or at least 
in the immediate vicinity of the involved vein. We believe from our own investigations, 
which substantiate those of Ducuing and Sulger and Boszin, that the application of 
leeches does not effect the coagulability of the systemic blood. If such a premise is 
correct, the application of leeches post-operatively would in no way effect thrombosis or 
thrombophlebitis except in the veins in the immediate vicinity of the leeches. 


SumMMARY.—Available statistics show that fatal pulmonary embolism 
accounts for approximately 6 per cent. of surgical deaths. Various measures 
to reduce this incidence have been advocated. Termier, in 1922, revived a 
leech treatment of phlebitis and reported excellent results. Many authors 
of Europe have used and advocated this method of treatment. 

We have used leeches in the treatment of phlebitis in four cases. One 
was a case of thrombo-angiitis obliterans in which there was a recent throm- 
bosis of the popliteal vein. The number of leeches applied was inadequate 
and without benefit. In three cases of phlebitis occurring in men, the applica- 
tion of leeches resulted in rapid abatement of the symptoms, and an. early 
cure. 

The good effects of the leech treatment of phlebitis are: (1) Rapid dis- 
appearance of pain. (2) Disappearance of tenderness. (3) Subsidence of 
cedema. (4) When the thrombosis is not too long standing, the clot softens 
and objective evidence of its presence disappears. (5) Fever subsides. (6) 
The duration of phlebitis is shortened. (7) The danger of pulmonary em- 
bolism is markedly decreased. 

We recommend the leech treatment as the best available method of treat- 
ing phlebitis and of diminishing the dangers of pulmonary embolism. 
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ARTERIAL EMBOLECTOMY 
By Max Danzis, M.D. 


or Newark, N. J. 


(CONTINUED FROM PAGE 272) 

The most commonly affected vessel of the lower extremity in our series 
is the femoral, fifty-two; next in frequency is the common iliac, eighteen ; 
following that is the popliteal, twelve. The least frequently affected are the 
anterior and posterior tibials. The infrequency of embolic lodgment in these 
two vessels is probably due to the fact that an embolus reaching down to the 
popliteal becomes arrested at the bifurcation and very seldom enters either 
one of the two branching vessels. 

Out of the eighteen cases of embolic obstruction of the common iliac, 
seventeen were operated on and the circulation was completely restored in 
five, or 29.4 per cent. In one of these patients, a bilateral embolectomy was 
done through an abdominal incision and complete recovery followed, with the 
exception of some muscle weakness in one leg. One of these patients was 
re-operated on one month later for obstructive symptoms on the operated 
side. The constriction was relieved followed by complete cure. Three of 
these patients were operated on between one and nine hours after the onset 
and the time is not stated in two. 

There were five operations upon the internal and external iliac vessels, of 
which two cases, operated on between two and three hours, completely recov- 
ered. The embolus was lodged in the left external in one, and the right 
external iliac in another. 

Fifty-one embolectomies were performed on the femoral artery out of 
the fifty-two cases. In fifteen, or 29.4 per cent., the circulation was com- 
pletely restored. Ten of these cases were operated on between one and ten 
hours after the onset, three between fifteen and twenty-seven hours, and in 
two the time was not stated. In one of these patients an embolectomy was 
performed on the opposite side, fourteen months before, followed by complete 
recovery. Another one had a bilateral arteriotomy with successful circula- 
tory restoration on both sides. This would indicate that the chances for 
circulatory restoration in the femoral artery are very good, provided the 
operation is done very early. 

Eleven embolectomies were performed on the popliteal vessel, and in five, 
or 45.4 per cent., the circulation was successfully restored. Four of these 
cases were operated on between nine and twelve hours, and in one the time 
is not stated. It is worthy of note that the percentage of circulatory restora- 
tion in this vessel is much higher than in the femoral or the iliacs. This may 
be attributed to the rich collateral circulation present about the knee-joint, 
as stated previously. 
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VESSELS OF THE LOWER EXTREMITY—FEMORAL CASES 


Case I.—Side not stated. Female, aged sixty-seven, suffered from arteriosclerosis. 
Operated on twelve hours later under local anesthesia; gangrene of foot developed; 
Chopart amputation of foot; good stump. In this case, two incisions were made; one in 
the femoral and one in the popliteal. Thrombus, forty centimetres long, was extracted. 
The low location of gangrene is attributed to the establishment of collateral circulation.” 

Case II.—Left femoral. Male, aged sixty-six, suffered from arteriosclerosis. 
Operated on two hours later under spinal anesthesia, followed by complete circulatory 
restoration. -atient was in good health three months later.™ 

Case II].—Right femoral. Female, aged forty-one, suffered from cardiac disease. 
Operated on sixteen hours after onset of symptoms under local anzsthesia. There 
appeared to be some partial restoration of circulation. Patient died twenty-four hours 
later.” 

Case 1V.—Left femoral. Female, aged sixty-nine, suffered from cardiac disease. 
Operated on ten hours after onset of symptoms under general anesthesia. Died twenty- 
one hours after operation.™ 

CasE V.—Right femoral. Female, aged fifty-two, suffered from cardiac disease. 
Operated on ten hours after onset of symptoms under local anesthesia. Gangrene devel- 
oped, necessitating amputation, one week later. Died thirty-three days after operation. 
This patient had symptoms of an embolus in the same vessel a week before, but the 
symptoms subsided spontaneously.” 

CasE VI.—Right femoral. Female, aged twenty-seven, cardiac. Operated on six 
hours after onset of symptoms under local anesthesia, unsuccessfully. Died three hours 
later. Post-mortem examination showed thrombosis in right common femoral artery up 
to the bifurcation of the aorta and down to the external and internal iliacs on the left 
side.* 

Case VII.—Right femoral. Male, aged thirty-six, was operated on for jejunal 
ulcer. Third day patient developed symptoms of pulmonary embolism. Operated on 
twenty-four hours later under ether anesthesia; embolus removed; gangrene developed, 
and amputation was done. Dissection of leg showed thrombus in femoral artery, extend- 
ing to the lower third of femoral. Femoral vein was also thrombosed throughout its 
entire length. Three years later patient showed symptoms of obstruction of the left 
femoral artery and the peripheral vessels of the foot.” 

Case VIII.—Left femoral. Female, aged fifty-six, suffered from arteriosclerosis and 
diabetes. Operated on twenty-eight hours after onset of symptoms under ether anesthesia, 
followed by gangrene and amputation of leg. In this case there was no pulsation of the 
vessel after removing the embolus; incision was re-opened and another clot extracted; 
again there was no free flow of blood. Segment of vessel was then resected, but the 
circulation not restored.*® 

Case [X.—Left femoral. Male, aged fifty-five; etiology, asthma and hypertension. 
Patient was not operated on; developed gangrene of thigh, necessitating amputation.* 

Case X.—Left femoral. Female, aged thirty-nine, cardiac disease. Operated on 
under local anesthesia, six hours after onset, followed by complete circulatory restora- 
tion. Died two weeks later from cerebral embolism. This patient had an embolus of 
the right femoral, eleven days previously, which was undiagnosed until gangrene devel- 
oped, necessitating amputation of right thigh.‘ 

Case XI.—Side not stated. Female, aged sixty-four, cardiac. “Operated on fifteen 
hours after onset, unsuccessfully, under novocaine anesthesia. Gangrene of leg devel- 
oped; died twelve days later ; no autopsy.* 

Case XII.—Side not stated. Female, aged fifty, suffered from cardiac disease and 
hypertension. Operated on twenty-four hours after onset of symptoms under novocaine 
anesthesia. Thrombus, ten one-half inches long, milked out from vessel at operation. 


Gangrene developed followed by amputation. 
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Case XIII.—Left femoral. Female, aged forty-seven, operated on for thyrotoxicosis. 
Operated on one hour after onset under ethylene anesthesia, followed by gangrene on 
fourth day. Died eight days after operation from secondary emboli.™ 

CasE XIV.—Left femoral. Male, aged sixty, cardiac. Operated on twenty-seven 
hours later under local anzsthesia, followed by complete circulatory restoration. Patient 
suffered from previous renal embolism. Died seven days later from an attack of angina 
pectoris. Autopsy showed coronary sclerosis, embolism and secondary thrombosis of the 
femoral artery.” 

CasE XV.—Left femoral. Female, aged forty-four, cardiac. Operated on ten hours 
later under local anesthesia. Gangrene developed; died thirteen days later. There was 
distinct popliteal pulsation three hours after operation, which disappeared later on, prob- 
ably through reformation of thrombus.” 

Case X VI.—Right femoral. Female, aged seventy, cardiac. Operated on two hours 
after onset under local anesthesia. Gangrene developed, necessitating amputation of 
thigh. Died on the fourth day. Dissection of leg showed femoral and profunda free 
from clots. Saddle embolus at bifurcation of popliteal into anterior and posterior tibial 
arteries. Operated on ten days before for an axillary embolus, followed by complete 
circulatory restoration and function of arm and forearm.” 

Case XVII.—Side not stated. Female, aged seventy. Etiology not stated. Operated 
on eleven hours later. Anzsthesia not stated. Patient developed gangrene and died 
two days later from general arteriosclerosis.” 

CasE XVIII.—Side not stated. Male, aged sixty. Etiology not stated. Operated 
on nine hours later ; anesthesia not stated. Died three days later from septic thrombosis ; 
circulation not restored.® 

CasE XIX.—Side not stated. Female, aged thirty-eight; etiology not stated. 
Operated on six hours after onset; anesthesia not stated. Died within a month. There 
was some partial circulatory restoration.” 

CasE XX.—Left femoral. Female, aged sixty-seven, cardiac. Operated on under 


local anesthesia, four hours after onset, followed by complete cure.” 


Case XXI.—Right femoral. Female, aged fifty-nine, cardiac. Operated on one 
hour after onset of symptoms under local anesthesia, followed by complete circulatory 
restoration. Died one month later from pulmonary embolism. Autopsy showed nar- 


rowing of the artery at the arteriotomy incision, and thrombosis of left extremity.” 

CasE XXII.—Left femoral. Female, aged forty-one, cardiac. Operated on two 
hours after onset of symptoms. Type of anesthesia not stated. Circulation and function 
were restored. Had two previous attacks of pulmonary embolism.” 

CasE XXIII.—Right femoral. Female, aged forty-two, cardiac. Operated on two 
hours after onset of symptoms under local anesthesia. Circulation and function restored. 
Six months later patient perfectly well. Submitted to two embolectomies during the 
course of fourteen months, with successful outcome.” 

Case XXIV.—Left femoral. Male, aged fifty-four, suffered from arteriosclerosis. 
Operated on twenty-four hours later; anesthesia not stated. Gangrene and amputation 
of thigh.” 

CasE XXV.—Bilateral femoral embolectomy. Female, aged sixty-four, cardiac. 
Time of operation and anesthesia not stated. Circulation and function restored on both 
sides.” 

CasE XXVI.—Right femoral. Male, aged forty-eight. Etiology, alcoholic? 
Operated on twenty-four hours after onset under general anesthesia followed by gangrene 
and amputation. Artery was not incised; pulsation was restored in femoral by massage ; 
gangrene, which developed subsequently, may have been caused by displacing the 
embolus downwards.” 

Case XXVII.—Right femoral. Male, aged seventy-three, suffered from angina 
pectoris. Operated on two hours later under local anesthesia; gangrene and amputation 
two days later. Dissection of leg showed popliteal and femoral arteries packed with 
red thrombi. Patient developed a cerebral embolus later on, from which he recovered.” 
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Case XXVIII.—Right femoral. Male, aged twenty-two, cardiac. Operated on 
seventy-two hours later under local anesthesia, followed by gangrene and amputation. 
Died three days later; post-mortem examination showed obstructing thrombi in femoral 
artery. Femoral vein was also extensively thrombosed.™ 

Case XXIX.—Side not stated. Male, aged fifty-eight, cardiac. Operated on 
seventeen hours after onset, under local anzsthesia, followed by gangrene and ampu- 
tation.” 

CasE XXX.—Female, aged thirty, cardiac. Operated on under local anzsthesia one 
hour after onset of symptoms. Circulation and function restored.” 

CasE XXXI.—Right femoral. Female, aged sixty-two, suffered from diabetes and 
cardiac disease. Embolus followed operation for toxic goitre. Operated on four hours 
after onset of symptoms, under local anzsthesia, followed by partial restoration of circu- 
lation. Five days later she developed am embolus at the aortic bifurcation for which 
she was operated on and died on the following day.” 

Case XXXII.—Right femoral. Male, aged fifty-three, cardiac. Operated on under 
spinal anesthesia; time elapsed not stated. Gangrene developed, necessitating amputa- 
tion. Patient died on fifth day. Post-mortem examination showed thrombi of both iliacs 
and femoral arteries, with complete obstruction of the lower branches of the mesenteric 
artery; thrombus of ascending portion of aortic arch.” 

Case XXXIII.—Male, aged sixty-five, cardiac. Operated on seven hours after 
onset of disease under local anesthesia. Complete restoration of circulation and func- 
tion. Had a previous renal embolism. Died a cardiac death eight months after 
operation.” 

CasE XXXIV.—Left femoral. Female, aged sixty-two, cardiac. Operated on 
eighteen hours after onset of disease under local anesthesia. Two incisions were made 
in this case; one in femoral and one in popliteal, on account of the thrombus slipping 
down from femoral to the popliteal. Circulation and function restored.” 

Case XXXV.—Bilateral femoral embolectomy. Female, aged thirty-eight, cardiac 


Operated on sixteen hours after onset under local anzsthesia. Died twenty-four hours 


later.” 
CasE XXXVI.—Left femoral. Male, aged fifty, suffered from cardiovascular 


disease. Operated on twelve hours after onset under local anzsthesia. Patient devel- 


oped gangrene and died.” 
CasE XXXVII.—Left femoral. Male, aged forty-one, operated for nephrectomy. 
Operated on four hours later under 


Developed an embolus twelve hours after operation. 
Post-mortem 


spinal anzsthesia; developed gangrene; died twenty-four hours later. 
examination showed embolus in iliac artery, extending into hypogastric; no new thrombus 
in renal artery.” 

CasE XXXVIII.—Left femoral. Male, aged fifty-six, cardiac. Operated on fifteen 
hours later under local anesthesia followed by complete restoration of circulation and 


function. Return of circulation was rather slow but ultimately there was complete 


recovery. Discharged well thirty-eight days after operation." 
Case XXXIX.—Female, aged fifty-six, cardiac. Operated on three hours later under 


spinal anesthesia. Patient died twenty-four after operation following secondary emboli 


in radial artery.” 

Case XL.—Bilateral femoral embolectomy. Female, aged forty, cardiac. Operated 
on under general anesthesia; time elapsed not stated. Death took place within thirty- 
six hours from secondary emboli.” 

Case XLI.—Right femoral. 
Operated on twenty-four hours after onset of disease, under novocaine 
Both legs became affected, 


Female, aged seventy-eight, suffered from cardio- 


vascular disease. 
anesthesia. Gangrene developed; died two days later. 
probably from the extension of the thrombus to the other side.* 
Case XLII.—Right femoral. Male, aged twenty-five, cardiac. 
Circulation was restored. Patient well six months 


Operated on four 


hours later under local anzsthesia. 


later.’ 
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Case XLIII.—Left femoral. Female, aged thirty-two, cardiac. Operated on 
twenty-three hours later under local anesthesia. Gangrene developed, necessitating 
amputation. Dissection of vessel showed small thorn-like embolus in anterior tibial 
artery.” 

Case XLIV.—Right femoral. Female, aged eighty-two, had a previous hemiplegia 
and aphasia. Operated on five hours after onset of symptoms under local anesthesia; 
circulation was completely restored; patient well one year later, able to walk without 
any discomfort.” 

Case XLV.—Left femoral. Female, aged seventy-seven, cardiac. Operated on 108 
hours after onset under local anesthesia. Developed gangrene and died nine days later. 
Autopsy showed complete obstruction of femoral, popliteal and tibial arteries.” 

CasE XLVI.—Female, aged fifty-three, hysterectomy operation. Operated on seven 
hours later; anzsthesia not stated. Gangrene developed to the hip. Disarticulation of 
hip-joint performed five days later. Died a few hours after operation; no autopsy.” 

CasE XLVII.—Female, aged fifty-six, cardiac. Operated on six hours later under 
general anesthesia. Developed gangrene requiring amputation of thigh seven days later.” 

Case XLVIII.—Male, aged twenty-nine, cardiac. Operated on under novocaine 
anesthesia twenty-six hours after onset; gangrene developed; amputation three days 





later.” 
CasE XLIX.—Right femoral. Male, aged sixty-five, cardiac. Operated on under 


local anesthesia; time elapsed not stated. Complete circulatory restoration. Patient 
well three months later; no appreciable atrophy of limb.” 

Case L.—Right femoral. Male, aged fifty-two, cardiac. Operated on twelve hours 
later under spinal anesthesia. Died three hours later.“ 

Case LI.—Left femoral. Female, aged forty-six, operated on for appendicitis. 
Embolectomy performed ten hours after onset under general anesthesia. Gangrene 
developed requiring amputation and patient died two weeks later.” 

Case LII.—Left femoral. Male, aged fifty-six, cardiac. Operated on under spinal 
anesthesia three hours later; gangrene developed; amputation performed. Patient left 
hospital in good condition. 

VESSELS OF THE LOWER EXTREMITY—COMMON ILIAC CASES 


Case I.—Right common iliac. Female, aged thirty. Cardiac embolus followed 
hysterotomy operation. Operated on ten hours later under novocaine anesthesia; 
gangrene developed; amputation at mid-thigh performed. Died one week later from 
pulmonary embolus.’ 

Case II.—Right common iliac. Female, aged forty, suffered from cardiac disease. 
Operated on under novocaine anesthesia forty-eight hours after onset; gangrene devel- 
oped necessitating amputation. Death took place ten days later from a pulmonary 
embolus.” 

Case III.—Left common iliac. Male, aged fifty-three. Post-operative course fol- 
lowed a nephrotomy. Operated on under spinal anesthesia; time elapsed from onset of 
symptoms not stated. Patient died twelve hours after operation from a pulmonary 
embolus.” 

Case IV.—Left common iliac. Male, aged forty-six, suffered from cardiac disease. 
Operated on four hours later under local anesthesia. Subjective symptoms disappeared 
at once, but it took several hours for any pulsation to be felt in the popliteal space, 
which might have been due to a contracted femoral artery below the incision. The 
circulation and function were restored.” 

Case V.—Bilateral common iliacs. Male, aged sixty-eight, suffered from cardio- 
vascular disease. Patient was not operated on. An attempt was made to milk the 
emboli down into the femoral. There was no restoration of circulation; patient died 
twenty-four hours later. Post-mortem examination showed thrombosis of both femoral 
arteries, indicating the futility of such a procedure.” 
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Case VI.—Bilateral common iliacs. Female, aged fifty-six, suffered from thrombosis 
of right iliac vein. Patient was operated on but neither the time elapsed after the onset 
of disease nor the anesthesia is stated. Died seven hours later from cerebral emboli. 
f the right 


This is probably a case of paradoxical embolism following thrombosis « 
iliac veins.” 

Case VII.—Bilateral common iliacs. Female, aged thirty-two. Etiology, time 
elapsed between onset of symptoms and operation not stated. Operated on under spinal 
anesthesia; developed gangrene; died three days later. Post-mortem examination 
showed thrombi in femoral and tibial arteries on both sides and also pulmonary 
embolus.” 

Case VIII.—Right common iliac. Male, aged thirty-one. The only etiology stated 
is that the patient had malaria four years before. Time elapsed not stated. Operation 
performed under spinal anesthesia followed by complete circulatory restoration. There 
was some peripheral circulatory disturbance in the left leg some weeks later which 
improved under conservative treatment. One month after that obstructive symptoms 
developed on the operated side; re-operated; constriction relieved followed by complete 
cure.” 

Case IX.—Side not stated. Female, aged forty-four. Etiology, eclampsia gravi- 
darum. Operated on ten hours later under local anesthesia followed by complete 
restoration of circulation. There was no distinct discoloration to be seen and patient 
was able to lift her leg and move both foot and toes before the operation, indicating 
that there might not have been a complete obstruction of the blood-vessel lumen.” 

CasE X.—Bilateral common iliac embolectomy. Female. Age, time elapsed and 
anesthesia not stated. Bilateral common iliac embolectomy at the same sitting was done 
through an abdominal incision with perfect result and complete recovery, except for 
some muscle weakness in one leg. This patient is walking around and doing all her 
work several months after her operation.” 

Case XI.—Right common iliac. Female, aged thirty-five, cardiac disease. Operated 
on under spinal anesthesia supplemented by general nine hours after onset. Complete 
recovery; patient well four months after operation.“ 

Case XII.—Right common iliac. Male, aged thirty-eight, septic endocarditis. 
Patient was not operated on; died eight days later. Post-mortem examination showed 
clot completely obstructing right common iliac. There was no gangrene. Circulation 
probably carried on through an anastomosis existing between terminal branches of 
internal mammary and the lumbar arteries; also through the circumflex and abdominal 
branches from the femoral.” 

Case XIII.—Left common iliac. Female, aged fifty-two, cardiovascular disease. 
Operated on under spinal anesthesia eight hours after onset of symptoms; developed 
gangrene and died two days after operation.” 

CasE XIV.—Right common iliac. Female, aged thirty-five, cardiac. Operated on 
under local anzsthesia seven hours after onset. There was a partial circulatory restora- 
tion. Twenty-five hours later patient was re-operated for embolus of left femoral. 
Grew progressively worse and died ten hours after second operation. Author states that 
circulation in right leg and foot remained good.” 

Case XV.—Left common iliac. Female, aged thirty-five, suffered from cardiac 
disease and bacterial endocarditis. Cerebral embolus one week before. Operated on 
under spinal anzsthesia ten hours later. No restoration of circulation; gangrene devel- 
oped; and patient died several days later from secondary emboli in right popliteal and 
brain. Patient was very ill at time of operation. Question wisdom of any intervention 
in such a case. 

Case XVI.—Side not stated. Female, aged fifty-three. Etiology not stated. Oper- 
ated on twenty hours after onset followed by partial restoration of circulation. Developed 
popliteal embolus several days after. Died twelve days after first operation.” 


427 








MAX DANZIS 


Case XVII.—Side not stated. Female, aged thirty-eight. Etiology not stated. 
Operated on six hours after onset. Developed gangrene and died within a month.* 

Case XVIII.—Bilateral common iliacs. Female, aged thirty-four, cardiac. Operated 
on nine hours later under local anesthesia followed by partial restoration of circulation. 
Good circulation on left leg; fair on right, which was probably carried on through the 
collateral branches. Died four months later from hemiplegia.“ 


VESSELS OF THE LOWER EXTREMITY—POPLITEAL CASES 


Case I.—Right popliteal. Male, aged thirty-nine. The embolus followed a bullet 
wound in lung. Operated on under local anesthesia twelve hours later. Gangrene 
developed ; patient died on the fourth day from pneumonia. The arterial clot contained 
a fragment of lung tissue at its apex.” 

Case II.—Right popliteal. Female, aged fifty-four, suffered from diabetes, cardio- 
vascular disease and hypertension. Operated on eighteen hours later under general 
anesthesia and died fifty minutes after operation.’ 

Case III.—Left popliteal. Male, aged sixty, suffered from syphilis and arterio- 
sclerosis. Operated on eighteen hours later under novocaine anesthesia followed by 
gangrene and amputation. Died six months later.’ 

Case I1V.—Right popliteal. Female, aged forty-eight, suffered from Graves’ disease 
and typhoid fever. Operated on three hours after onset under novocaine anczsthesia. 
Circulation was restored and patient discharged well one month after operation.* 

Case V.—Right popliteal. Female, aged forty-two; cardiac disease and previous 
cerebral embolism. Operation performed twelve hours after onset under local anesthesia. 
Circulation was restored; patient well several months after operation.” 

Case VI.—Male, aged fifty-eight, suffered from cardiac disease. Operated on nine 
hours after onset; anzsthesia not stated. Circulation was completely restored. Three 
months later there was good pulsation on the affected side; patient died four months later 
from secondary emboli.” 

Case VII.—Right popliteal. Female, aged fifty-four, suffered from a streptococcus 
blood-stream infection. Operated on under spinal anesthesia twenty-four hours after 
onset of symptoms; gangrene developed necessitating amputation of thigh. Died four 
months later; cause was not given.™ 

Case VIII.—Female, aged sixty-three, suffered from cardiac disease. Had an attack 
of hemiplegia two days previously. Time of operation is not stated. Type of anzsthesia, 
local. Circulation was completely restored.” 

Case I[X.—Left popliteal. Female, aged sixty, suffered from thyrotoxicosis. Oper- 
ated on three hours after onset under local anesthesia. Gangrene developed; amputation 
was done. Died four days later from pneumonia.” 

Case X.—Left popliteal. Female, aged sixty-eight. History of thyrotoxicosis; 
while recuperating from a nephrectomy operation developed symptoms of popliteal 
embolism. Expectant treatment applied; no operation; circulation was restored through 
collateral anastomotic branches.” 

Case XI.—Left popliteal. Male, aged thirty-six, cardiac. Operated on forty-eight 
hours later under nitrous-oxide gas anesthesia. An unsuccessful attempt was made to 
extract the embolus but gangrene developed and amputation above the knee was done. 
Dissection of vessel showed a saddle thrombus at the bifurcation of the popliteal into 
the anterior and posterior tibial vessels. Patient well today.” 

Case XII.—Male, aged sixty-three. Etiology is not given. Operation performed 
twelve hours later; anesthesia not stated. Complete restoration of circulation and 
function.” 


VESSELS OF THE LOWER EXTREMITY—ANTERIOR AND POSTERIOR TIBIALS 


Case I.—Bilateral. Female, aged twenty-four, suffered from puerperal sepsis and 
venous thrombosis. She was not operated on; developed gangrene in both legs. This is 
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a case of paradoxical bilateral embolism. Post-mortem examination showed a thrombosis 
of iliac and renal veins.™ 

Case II.—Male, aged forty-four. Etiology and anesthesia not stated. Operation 
performed three hours after onset followed by complete restitution of circulation and 


function.” 


VESSELS OF THE LOWER EXTREMITY INTERNAL AND EXTERNAL ILIAC 


Case I.—External iliac. Female, aged thirty-five, suffered from cardiac disease and 
bronchopneumonia. Operated on (time not stated) under local anzsthesia, followed by 
partial restoration of circulation. Gangrene confined only to the toes. There was an 
improvement in circulation and relief of pain. Died two weeks later of infection as 
result of a burn. No extension of gangrene to leg.” 

Case II.—Left external iliac. Female, aged forty-four, cardiac. Not operated on; 
gangrene of left leg. Died twelve days later. Autopsy showed embolus left external 
iliac and femoral; ball thrombus of left auricle.” 

Case III.—Left external iliac. Male, aged forty-eight, cardiac. Operated on two 


hours after onset of symptoms under novocaine anzsthesia followed by complete cure. 


Patient had an embolus lodged in the right femoral several weeks previously which was 
followed by gangrene necessitating amputation.” 

Case IV.—Right external iliac. Male, aged forty-seven, cardiac. Operated on 
twenty-six hours later under ether anesthesia; gangrene developed; died one week 
later.“ 

Case V.—Right external iliac. Male, aged forty-one, cardiac. Operated on three 
hours later under general anesthesia. Patient well. Six months later developed cerebral 


embolus ; improved.™ 


Importance of Early Operation—The importance of early operation is 
well illustrated in the accompanying Table VIII. Out of twenty-nine cases 
which were operated on between one and four hours, the circulation was 
restored in eighteen (62 per cent.) ; partial circulatory restoration was ob- 
tained in three; seven developed gangrene; and one died immediately after 
operation before gangrene had a chance to set in. 

In eighteen cases that were operated on between four to eight hours, there 
was complete restoration in nine (50 per cent.) ; partial restoration in three; 
five developed gangrene, and one died immediately after operation. 

Of twenty-four cases operated on between eight and twelve hours, there 
were six complete restorations ; one partial; ten developed gangrene necessi- 
tating amputation, nine of which subsequently died; and seven died soon 
after operation. 

In nineteen cases that were operated on between twelve and twenty-four 
hours, the circulation was restored in four (21 per cent.). 

There is no authentic case of complete circulatory restoration in the 
affected vessel of the lower extremity that was operated on forty-eight hours 
after the onset of the disease. In those vessels of the upper extremity 
operated on successfully forty-eight hours after the onset of the disease, the 
circulation was probably restored through collateral branches. 

The case of an embolus supposed to have lodged in the radial artery 
several days or weeks before the operation bears out this point. “Clot was 
removed from the lowermost portion of the radial artery; patient made a 
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slow but progressive recovery; perfectly well one year later.’ Presumably, 
in this case, there was no circulatory restoration in the lumen of the radial 
artery. The circulation in the arm and forearm must have been restored 
through collateral branches. 


TABLE VIII 


Operative Results of Total Number of Cases in Hours 


Com- a Gan- 
. Partial B 
Com- plete — Gan- grene Death 
Partial Res- | ; 
plete Res- grene | Ampu- Soon 
Res- | toration : ‘ = 
Hours Res- | toration ? Ampu- | tation After | Total 
ti toration|} Sub- 2 
toration|; Sub- is tation Sub- Opera- 
ce Living | sequent we 
Living | sequent Living | sequent tion 
Death 
Death Death 
— 4 5fs.... 13 5 I 2 2 5 I 29 
4- 8hrs. 7 2 I 2 I 4 I 18 
8— 12 hrs. 5 I I I 9 7 2 
12— 16 hrs. 2 I I I I 6 
16— 20 hrs. I I I I I 5 
20- 24 hrs. 4 4 8 
24— 28 hrs. I 2 I 4 
28— 48 hrs..... 2 I I I 5 
48-108 hrs.. I 2 I 4 
Several days. . I I 
Time not 
stated.... 8 I 4 3 16 
No operation. 3 2 4 9 
Totals. ...<. 39 10 3 10 15 36 16 129 


These percentages of cures are still further reduced by the number of subsequent deaths, 
either during the patients’ stay in the hospital or after their discharge, as will be shown 
later in the text. 


Are the operative results with relation to time in any way affected by 
the etiology of the disease? It would be reasonable to expect that in cases 
where the arterial embolus is purely of cardiac origin, not associated with any 
disease of the blood-vessel walls, that the operative results would be much 
more satisfactory—the time element being the same—than in those cases 
complicated by advanced arteriosclerosis. Similar results would be expected 
between purely cardiac cases and those associated with thyrotoxicosis, dia- 
betes, syphilis, post-operative conditions, etc. Unfortunately, the numerical 
ratio between the two types of cases is such that comparative statistics may 
not be of much value. 

Analyzing the time element with reference to the etiology in this group 
of cases, we find that out of thirty-eight cases of purely cardiac origin, which 
were operated on between one to twelve hours, twenty-one (55 per cent.) 
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were followed by complete circulatory restoration, two improved, seven 
developed gangrene, and eight died soon after operation before gangrene 
set in. 

In twenty-one cases in which the cardiac condition was associated with 
other diseases, such as arteriosclerosis, thyrotoxicosis, diabetes, etc., which 
were also operated on between one to twelve hours, in seven (33 1/3 per 
cent.), there was complete circulatory restoration, two are listed as improved 
but died within a few days after operation, eight developed gangrene re- 
quiring amputation, seven of which terminated fatally, and four died im- 
mediately after operation. 

Jetween twelve and twenty-four hours in the purely cardiac group, we 
find eight cases, of which two (25 per cent.) were cured, three died follow- 
ing gangrene and amputation, and three died soon after operation before 
gangrene set in; while in the other group, operated on within the same 
hours, there are five cases, in which one (20 per cent.) was cured, three 
developed gangrene followed by amputation, and one died soon after 
operation. 

In résumé, we may say that out of forty-six purely cardiac cases, operated 
on between one to twenty-four hours, we have twenty-three (50 per cent.) 
total cures; ten (21.7 per cent.) developed gangrene, four of which survived 
and six died; two had partial circulatory restoration, and eleven died soon 
after operation. The total number of deaths was seventeen (37 per cent.). 

Of the twenty-six cases whose etiology was other than cardiac, operated 
on between one to twenty-four hours, eight (30.7 per cent.) were cured; 
eleven (42 per cent.) developed gangrene followed by amputation, of which 
four survived and seven died; two improved but died subsequently, and five 
died soon after operation. The total number of deaths was fourteen (53.8 
per cent. ). 

It may not be entirely fair to draw definite conclusions from these two 
groups of comparative end-results, since the number of cases of the first 
group (cardiac) almost doubles that of the second group, and also because it 
is difficult to make a definite distinction in some cases as to the predominat- 
ing etiological factor, such as cases of thyrotoxicosis with advanced cardiac 
involvement, or advanced arteriosclerosis with definite heart lesions, etc. 

Ultimate End-results—lIn analyzing the ultimate operative end-results in 
this series, we find that out of 119 operated cases, forty-nine, or 41.1 per 
cent., were followed by complete immediate post-operative circulatory restora- 
tion. Thirty of these forty-nine cases which were followed up for a period 
varying between three months and one year showed the following results: 
six were alive and well three months after the operation, seven were living 
(presumably in good condition) four to six months after operation, and 
four were alive and well one year later. Thirteen of these patients died 
subsequently from secondary emboli, during a period varying between two 
days and eight months. In other words, thirteen, or 26.5 per cent., of suc- 
cessfully known operated cases, died soon after the operation from secondary 
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emboli. It is only fair to assume that if the end-results were followed in the 
remaining nineteen cases, the same percentage of subsequent deaths would 
probably be obtained, which would give us a total number of eighteen, or 
30.7 per cent., of subsequent deaths in those cases in which there was com- 
plete post-operative circulatory restoration. This would reduce our per- 
centage of ultimate operative recoveries from 40.8 per cent. to 25.8 per cent. 

Of the thirteen cases in which there was only partial restoration of circu- 
lation, ten died shortly after the operation, either during their stay at the 
hospital or several weeks later, from secondary emboli, during a_ period 
varying between one day and four months after operation. Of the three 
remaining cases, one died (cause not given) and two were alive and well 
one year later. In both of these, the embolus was in the brachial artery. 

One may question whether some of these cases included in this group 
of partial circulatory restoration and some cases included in the group of 
complete circulatory restoration which died within forty-eight hours after 
operation, should be included in these two respective classifications, since 
insufficient time elapsed from the time of operation and death of the patient, 
to form a definite conclusion as to the degree of circulatory restoration. But 
they are so classified by the respective surgeons and we have no other alterna- 
tive but to include them as such in our classification. 

Of the nine cases not operated on, we find that in three there was partial 
restoration of circulation follewed by subsequent death. The partial circu- 
latory restoration in these cases can be explained only on the basis of col- 
lateral circulation. The other six cases developed gangrene requiring 
amputation; in four of these there was a fatal termination. 

Collateral Circulation—How much of the circulatory restoration is due 
to establishment of collateral circulation ? 

In a study of a little over 6,000 post-mortem examinations, Bull’ found 
fifteen cases of arterial emboli supposed to have lodged in some of the largest 
vessels in the body—such as the aorta, common iliacs, femoral and axillary— 
days and even weeks before the death of the patient. There was no history 
of gangrene prior to the patient’s death in eight of these cases. This is 
explained by the supposition that the embolus may not have been of sufficient 
size to cause complete circulatory obstruction in those vessels. Collateral 
circulation may also have been established in some of the cases where the 
obstruction was complete. 

That the extent and intensity of circulatory disturbance is not always 
commensurate with the location and size of the embolus is illustrated by the 
case reported by Perman.”* 

Embolus at Aortic Bifurcation—Female, aged thirty-seven, cardiac decompensation, 
aggravated by eight months’ pregnancy. Attempt to relieve obstruction by a bilateral 
arteriotomy in both femoral and iliac arteries. Patient died three days after operation. 
Autopsy showed obstructive thrombus, one and one-half inches long, at aortic bifurcation. 
Gangrene of left leg and:right foot. He stresses the fact that there was some circulation 
of the lower extremities, almost to the knees, since the gangrene was limited to only that 
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area and this could have been carried on only through some collateral circulation, after 
the embolus had lodged in the aorta. 

The extent of gangrenous changes in forty-two cases of obstruction of the lowermost 
portion of aorta by a thrombus or embolus, as observed by Hesse” in a post-mortem 
study of seventy-two cases, is as follows: no gangrene, seven; one foot or less, five; 
one leg (below knee), six; both legs (below knee), three; the whole of one extremity, 
eleven; both lower extremities right up the thigh, ten. 

Perman demonstrated by rontgenograms that “after double ligation and division of 
the femoral below the origin of the profunda femoralis, injection of lipiodol into the 
deep femoral entered the common femora) above the popliteal and its branches.” 

A. Lemierre and R. Duruy®” report a case of complete common iliac obstruction 
(proven by autopsy) occurring eight days before patient’s death, without any visible 
circulatory disturbance. The circulation could not have been carried on through the 
collateral anastomosis of the branches of internal iliac. He believes that in this case 
the circulation was carried on between the terminal branches of internal mammary and 
the lumbar arteries on one hand, and on the other hand between the circumflex coming 
off the external iliac and subcutaneous branches coming off from the femoral. It is also 
probable that there was incomplete obstruction and subsequent canalization in the 
thrombus to permit a certain amount of blood to go through, which, in addition to 
the blood derived from the collateral branches, was sufficient to maintain the circulation 
of the limb. Circulatory restoration, in their opinion, may be in many instances due to 
the establishment of collateral circulation. “Where there was a complete breakdown 
of the circulatory apparatus, the restoration of circulation was very seldom attained, even 
if the operation was performed early (six to twelve hours).” 

M. J. Fiolle! describes the extraction of an iliac embolus almost one month after 
the initial onset of pain. Two clots were extracted from the iliac artery through an 
incision made in the femoral. Blood did not flow freely and there was only faint 
arterial pulsation after the incision was closed, and even that disappeared completely 
at the end of the operation. In spite of that, there was only a small area of dry gangrene 
on the external surface of foot, several weeks after operation. The only logical con- 
clusion in this case would be that a collateral circulation was established immediately 
after the onset of the obstruction. 

Leriche” believes that most of the beneficial results obtained in the arterial embo- 
lectomies are due to the sympathectomy operation, which is practically done during the 
arteriotomy procedure. 

Further proof that collateral branches play a most important part in the 
reestablishment of the circulation, particularly in the vessels of the upper 
extremity, may be adduced from a study of the end-results in ten cases of 
embolectomies performed on the vessels of the upper extremity. There was 
good circulation in all, but no brachial or radial pulsation could be felt, nor 
could any blood-pressure reading be obtained in the affected arm weeks and 
months after the operation, although the circulation was well maintained in 
all. The vessels affected in this group were one subclavian, two axillary, 
four brachials, and one radial. In two of these cases (brachial) no operation 
was done. In spite of that, the circulation was spontaneously restored. 

Prognosis—The prognosis depends largely on the presence or absence of 
embolism in other organs, the artery involved, whether the embolism is 
unilateral or bilateral, the height and extent of arterial obstruction, the stage 
of cardiac involvement, the condition of the vessel wall, and, most important 
of all, the time elapsed between the onset of the disease and time of operation. 
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We must bear in mind that the embolus is only a link in a chain of serious 
multiple cardiovascular sequele, constantly threatening the health and life 
of the patient, and while the operative results are far from ideal, much suffer- 
ing may be spared and many limbs and even lives may be saved, by prompt 
intervention and careful surgical technic. Better post-operative results can 
be obtained only by a wide dissemination among the general practitioners of 
the cumulative surgical experience gathered from a large group of cases, so 
that the practitioner may become thoroughly familiar with the various clinical 
aspects of this condition. Nothing can be gained from any other form of 
treatment. Procrastination inevitably results in gangrene—with all its 
sepsis, amputation, and, in many instances, death. 








associated sequelz 
CONCLUSIONS 

(1) Early recognition and prompt surgical intervention give best results. 

(2) The operation should be done under regional or spinal anesthesia. 

(3) Much better results are obtained in operations on the vessels of the 
upper extremity than those of the lower. 

(4) Collateral circulation plays a very important part in the restoration 
of circulation, particularly in the vessels of the upper extremity. 

(5) Secondary emboli, or coéxisting emboli, at time of operation, con- 
tribute largely to the high mortality. 

(6) Careful search should be made for other obstructive emboli or 
thrombi, above or below the primary embolus, before the incision in the artery 
is closed. 

(7) Advanced arteriosclerotic changes do not necessarily contra-indicate 
the operation, but the prognosis is not favorable even when the operation is 
done early. 

(8) It is doubtful whether the operation is indicated or justified in those 
patients who are suffering from a severe exacerbation of a subacute endo- 
carditis, running a septic temperature, with a history of previous or associated 
embolic deposits. Very little may be gained from the operation in such 
cases.?® 

(9) Embolectomy is the only definite surgical therapeutic measure known 
to us at present for the relief of sudden circulatory obstruction by embolus. 
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THE REDUCTION OF FRACTURE OF THE NECK OF THE 
FEMUR WITH CARL P. JONES TRACTION SPLINT 
By Meyer J. Kurtisker, M.D., ano Joun H. MutHo.uanp, M.D. 
or New York, N. Y. 

FROM THE THIRD (NEW YORK UNIVERSITY) SURGICAL DIVISION, BELLEVUE HOSPITAL, DR. ARTHUR M. WRIGHT, DIRECTOR 

FRACTURE of the neck of the femur is difficult to treat because of the 
age group in which it occurs. Accurate reduction and a long period of 
time are required. The inability of many of the group to withstand the 
hardship of constant prolonged traction and suspension, or confining reten- 
tive plaster bandages, has defeated many fine reductions and well-conceived 
methods. In February, 1932, Carl P. Jones’ published a report describing 
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Fic. 1.—Jones splint applied. (Courtesy of Martin Manufactur- 
ing Co., Ltd.) 

a special traction splint designed to secure accurate reduction, sufficient 1m- 
mobilization, and freedom from the confinement so injurious to these old 
people. The splint utilizes the principle of traction against the well leg. 

We have used this splint in a series of cases and wish to make a pre- 
liminary report of the reductions obtained by its use. Insufficient time has 
elapsed to permit us to draw conclusions concerning final results. 

The splint is attached to plaster-of-Paris bandages encasing both legs 
from below the knee. It consists of a traction barrel with two side arms for 
attachment to the bandages. The arm which is attached to the injured leg 


1 Jones, Carl P.: California and Western Medical Journal, February, 1932. 
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is movable on a screw and exerts the traction. The arm which is attached to 
the sound leg is fixed and exerts the counter-traction. (Fig. 1.) 

The bandages are applied with extreme care to avoid pressure. The leg 
is covered with a single layer of cotton wadding; four strips of one-quarter- 
inch thickness felt are cut in lengths to cover the lateral and medial surfaces 
of the leg, the instep, and the heel, and bound to the leg with gauze bandage. 
(Fig. 2.) Four plaster-of-Paris bandages, six inches in width, are used to 
encase the leg from below the knee to the toes. Internal rotation of the 
thigh is then obtained to a sufficient degree to return the great trochanter to 
its normal level. The splint is then applied with both lower legs in internal 








Fic. 2.—Preliminary protective dressing to legs. (Courtesy of 
Martin Manufacturing Co., Ltd.) 


rotation. This prevents flexion of the knee. After the plaster has hardened 
traction is exerted until reduction has been effected. This is determined by 
X-ray. 

The only anesthesia we have used is one-quarter grain morphine. There 
is some discomfort experienced when the thigh is being rotated, rarely any 
while traction is being applied. 

The advantages we have found in the use of the splint are: 

(1) Exact reduction is obtained with regularity and ease. No anesthesia 
is required and little discomfort is experienced by the patient. Operating 
room or hospital equipment is not necessary. 

(2) Patients are comfortable immediately. They may sit up or use a 
wheel chair a short time after reduction. Nursing care is simpler and easier. 
The danger of pressure sores and pulmonary complications is reduced to a 
minimum. 
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(A) Before reduction. (B) After reduction. 


Fic. 4.—(Case III.) Intracapsular fracture of the neck of the femur. 
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(A) Before reduction. (B) After reduction. 


Fic. 6.—(CasE VIII.) Intracapsular fracture of the neck of the femur. 

















KUTISKER AND MULHOLLAND 


(3) All parts of the body except the lower legs and feet are exposed and 
accessible for physiotherapy. 

(4) Expense to the patient is greatly reduced by the elimination of operat- 
ing room, anesthesia, and prolonged hospitalization. 

In all, we have treated ten cases with this method and every case was 
satisfactorily reduced. X-rays before and after reduction in four of our 
cases are here reproduced. 
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TRANSACTIONS 


OF THE 


NEW YORK SURGICAL SOCIETY 


STATED MEETING HELD JANUARY 25, 1933 
Tue PRESIDENT, Dr. Joun DouGuas, IN THE CHAIR 


MELANOMA OF FOOT WITH INGUINAL METASTASIS 
WELL NINE YEARS 

Dr. FRANK E. Abair reported the case of a man, aged thirty-seven years, 
first seen about May 1, 1924, on account of a bulky mass in the right 
inguinal and femoral region. The past history was unimportant. His 
present illness began a few months before when he noted in the groin a 
hard tumor which continued to grow. There was no definite pain—only 
this feeling of fullness and pressure. He saw a physician who located a 
small mole on the dorsum of the right foot. The man remembered having 
injured the mole a few months before the mass was noted in the groin. The 
general physical examination was negative except for the presence of a 
small, elevated, black, ulcerating lesion one centimetre in diameter on the 
dorsum of the right foot situated about three centimetres posterior to the 
metatarsal-phalangeal joint of the third toe. The area of Scarpa’s triangle 
as well as the inguinal region was occupied by a bulky mass which was 
composed of smaller, discrete, rubbery masses, so characteristic of melanoma. 
On account of the size of the groin mass, it was felt that the opportunity to 
effect a cure was meagre. As the metastasis had taken place by the lymphatic 
route rather than by the blood-stream, there was still an opportunity to cure 
the disease. Rectal examination revealed no enlarged palpable nodes along 
the course of the iliac vessels. The chest plate was negative. May 29, 1924, 
a radium pack of 10,000 millicurie hours was placed over the groin mass; 
and at that time a radium placque of 1,260 millicurie hours was applied 
to the original lesion of the foot. On June 4, 1924, a generous excision was 
made of the foot lesion. Skin and subcutaneous tissues were removed down 
to the extensor tendons. Into this wound were placed four radon seeds. 
The skin was then undermined and the wound partially closed. At that 
time in the inguinal and femoral regions a very radical extorpation of the 
mass with its overlying skin was made. The nodes were closely adherent 
to the femoral vessels. A few nodes were removed from the femoral canal. 
The inguinal canal was opened but no nodes were found along the cord. 
Some radon seeds were placed along the femoral vein and artery in the 
femoral canal, beyond where one could reach by dissection, hoping to estab- 
lish a barrier about the vessels against any extension of the disease by 
this route. Twelve seeds were thus scattered through the inguinal and 
femoral areas. The wound was closed with great difficulty—in fact, only 
by flexing the thigh on the body. It was nearly a year before the patient 
was able to fully extend the thigh. He leaned forward in walking during 
that period. 

In this case it is felt that the amount of irradiation received before the 
operation is not nearly so much a factor concerned with the cure as the 
combination of radical surgery together with the interstitial implanting of 
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radium along the femoral vessels. Experience has shown that the amount 
of radium (10,000 millicurie hours) delivered by the pack effects very little 
change in the course of a melanoma. Much more irradiation is required 
to influence this tumor. One may see today under intense irradiation two 
types of changes taking place; one is the loss of the black pigment and the 
other is a diminution and rarely a complete disappearance of the lesion. 
The latter is extremely rare. There are 323 cases of melanoma in the 
Memorial Hospital since 1916. A study of melanoma made on his service 
two years ago revealed that of those treated by external irradiation (radium 
pack and X-rays) only 2.5 per cent. responded by improvement. He, there- 
fore, yet considers melanoma a disease to be treated principally by surgery ; 
although interstitial radon and intense external irradiation are suggestive 
of being of value in treating this highly malignant disease. Of the sixty-four 
cases actively coming to the clinic, twenty-four have been under treatment 
three years or more. There are one ten-year case, three nine-year cases, two 
seven-year cases, two six-year cases, four five-year cases, four four-year cases, 
and eight three-year cases. Twelve, or 18 per cent. of these are living five 
years or more. Of the total group of 323 cases there are twenty-seven cases 
(8.3 per cent.) who lived over five years. But as they have had many more 
fresh untreated cases during the past two or three years, his impression is 
that they will run a higher percentage of cures than 8.3 per cent. There were 
twenty-five cases admitted to the service during 1932. 

The disease is not so hopeless as is generally believed. Dissemination 
occurs by neglect on the part of the patient, as well as ill-advised methods 
of treating the original lesion by barbers, chiropodists, physicians, and occa- 
sionally surgeons. Having once taken on the quality of growth it is a 
delicate problem to work out the ies type of therapy. Fully half the cases 
that come to his clinic come with recurrent local or metastatic disease, and, 
as a rule, this half are usually dead within one or two years. Dissemination 
is by two routes—first, the blood-stream route, in which instance you rarely 
ever get a cure; secondly, the lymphatic route, where all the cures of this 
disease occur after dissemination has taken place. 

The way to cure melanoma is by careful local removal before the time 
when the black mole has taken on rapid growth—in other words, prophylactic 
cancer surgery. 


THE SLOW COURSE OF A CANCER OF THE BREAST 
IN AN ELDERLY PERSON 
COVERING A THIRTEEN-YEAR PERIOD 


Doctor Adair presented a woman, sixty-four years of age, who came 
to Memorial Hospital June 14, 1922. At that time she stated that she had 
noticed a flattening and an elevation of the right breast for a period of two 
years. During this time the nipple had retracted. She was a woman whose 
tissues appeared older than her years. There was marked arthritis de- 
formans, the hands showing ulnar deflection on the wrists. The right breast 
was elevated and shrunken, its nipple was retracted. (Figure 1.) Just 
beneath the nipple was a small area of induration not over one centimetre 
in diameter. This small tumor was very hard. There were no enlarged 
axillary or supraclavicular nodes. The chest plate revealed evidence of an 
old tubercular infection which was healed. At the time that she came Doctor 
Adair made the following note: “This is the type of case in which I think 
we will get a good result either with surgery or X-ray because she has a 
very slow metabolic rate as evidenced by the type of her tissue and by the 
premature ageing.”’ She’ received during 1922 one low-voltage X-ray treat- 
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CANCER OF THE BREAST IN THE AGED 


ment. During 1923 she received two very mild X-ray treatments. In 
September, 1929, she received one high-voltage treatment over the breast and 
in July, 1932, she received her last X-ray treatment. No one of these treat- 
ments was of sufficient strength to very perceptibly change the course of 
the disease. The strongest X-ray treatment which she received was the 
one in 1932 which was not of sufficient strength to cause an erythema, it 
being only 600-r units. The mild treatments which she received may have 
influenced the disease very slightly, but by experience they know that the 
amount received influences cancer only to a minimal degree. He therefore 
presented this case as one in which the normal body resistance against the 
invasion of a low grade carcinoma has been observed over a period of 
eleven years but the duration of which disease has been known to the patient 





Appearance of the breast of woman when she first came to the 
hospital in 1922. 


Fic. 1. 


for at least thirteen years. During the course of the years the breast became 
more atrophic, more elevated and eventually completely disappeared, so that 
in June, 1929 (Fig. 2) the appearance of the right chest-wall was that of 
a person who had had a mastectomy performed, following which a skin graft 
had been done. There was a complete absence of the pectoral muscle at 
this area; one could palpate the ribs, which seemed to lie immediately beneath 
the skin. In the centre of this area was the tiny nipple. At that time there 
was one small tender node in the right axilla but it was not definitely 
carcinomatous. The chest plate and the supraclavicular region were still 
negative. A few months later there were two or three small nodules situ- 
ated at the periphery of this area. One was removed, the pathological 
report stated “breast carcinoma, rather inactive—in scar tissue. Fibro- 
carcinoma.” This condition apparently progressed slowly. She was away 
from the city and was not seen again until 1932—nearly two years—at 
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which time we found that there had been some increase in the size and 
the number of the peripheral nodules. (Fig. 3.) The disease, however, 
was still limited to the chest-wall. The X-ray plate of the chest on March 28, 
1932, revealed no evidence of metastasis. At the present time she is in 
about the same general condition and, as far as we can tell, has a very 
small amount of carcinoma present, which process seems to be localized in 
its original area on the chest-wall. 

The remarkable course that this case has taken could be explained on 
two grounds. In the first place, it is a very low grade type of fibro- 
carcinoma. The carcinoma cells are few in number and are imprisoned in 
the dense fibrous tissue which permits of little opportunity for infiltration 
and dissemination. In the second place, the patient has such a low metabolic 
rate and the cells in general have such a poor opportunity for nourishment 
that the tumor bed is not as conducive to rapid growth as most carcinomas. 





Fic. 2.—Appearance of the chest wall after there had been complete spontaneous atrophy of the right 
breast. The tiny nipple shows in the center of the area. (June, 1929.) 

Fic. 3.—Appearance of the lesion March 28, 1932. The area is much the same as in Fig. 2 

except that there has been some nodulation and growth in the skin below the original breast. There 

is no evidence of the disease in the axilla, supraclavicular or chest. The process is confined entirely 


to the chest wall. 

Dr. JoHN DoucGtas referred to a case shown before this Society by 
the late Doctor Kammerer about fourteen or more years ago. The patient 
was an old woman with an atrophic scirrhous carcinoma of the breast. The 
tumor had been present for thirteen years and was no larger than two to 
three centimetres in diameter. This was before X-ray therapy had been 
perfected and the discussion was whether or not to operate on that breast. 
There are cases where not only is the patient elderly but one finds a type 
of growth which increases slowly in size and in which there is little or no 
tendency to metastasis. 


LYMPHQDEMA OF THE ARM 


Doctor ApbaiR presented a woman, forty-nine years of age, who first 
came to the Memorial Hospital May 27, 1929. Five years previously she 
had a radical mastectomy performed in the Panama Canal Zone for a 
carcinoma. The pathological report which she brought was “‘fibro-adeno- 
carcinoma.” Following the operation, she received some X-ray treatments. 
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When admitted to the Memorial Hospital, however, the skin over this area 
revealed no evidence of intense treatment. Examination showed a fullness 
near the scar but it was thought that no definite recurrence was present. 
There was no axillary or supraclavicular disease. The liver was not enlarged. 
X-ray plate of the chest revealed no metastasis. Her right arm and hand 
were greatly enlarged. One year previously it had been similarly enlarged. 
The forearm and hand had many pustules present. Between the fingers were 
excoriated, red, elongated areas; and some of the interphalangeal spaces 
were split. It was the typical appearance of multiple infections and lym- 
phangitis, that so frequently accompany elephantiasis. When she accidentally 
pricked her hand or arm with a pin, it would drain serum for three or 
four days before the prick wound would heal. Periodically she experienced 
chills and fever as a result of the infection of the arm and hand. Fre- 
quently the red streaks of lymphangitis were present. The arm was heavy 
at all times; but especially heavy and painful during these attacks. 

In April, 1930, right supraclavicular nodes appeared. These were treated 
by a radium pack of 16,000 millicurie hours. The nodes had disappeared by 
July, 1930. 

October 17, 1930, on account of the recurring attacks of dermatitis and 
lymphangitis, it was decided to do a modified Kondoleon operation on the 
forearm. This operation was chosen because experience in doing Handley’s 
lymphangioplasty had met with little encouraging results, as was also true 
of the classical Kondoleon or the Sistrunk modification of it. An incision 
was made on the volar surface of the forearm extending from the wrist 
to the cubitus. The subcutaneous tissues were widely undermined and dis- 
sected down to the deep fascia, including a good-sized width of the latter. 
The fascia was tense, bulging and very thick, as is so characteristic of the 
deep fascia in these cases. The subcutaneous tissues were much thickened 
and rather dense. The muscles were separated by blunt finger dissection 
down to the bones and interosseous space of the forearm, in an attempt 
to establish communication between the superficial and deep lymphatic 
Another incision was made on the inner aspect of the upper arm 
extending from the cubitus to the posterior axillary fold. Here also the 
subcutaneous tissues and deep fascia were widely excised. Blunt dissection 
was employed to the depths of the humerus. An incision was made under 
the posterior axillary fold and through this the finger was swept over the 
right scapula posteriorly in order to drain the arm in the post-scapula route 
to the interscapular area and across to the opposite side. The wounds were 
closed with continuous silk. The hand, forearm and arm were tightly bound 
from below upward by gauze and muslin rolls. The arm was then suspended. 
There was a striking diminution in the size of the hand and forearm. The 
arm was similarly bandaged for a period of a month, in an attempt to drive 
the superficial lymph downward into the lymph spaces along the deeper veins 
and about the bones. Along the larger veins are found the larger calibred 
lymph vessels. There was immediate improvement both as to relief of pain 
and as to infections. The excoriated areas between the fingers disappeared. 
She was able to use smaller gloves and smaller dress sleeves. The move- 
ments of the hand were more free. The chills and fever disappeared. 

Since this time the condition has been stationary. While this is not an 
ideal result as the hand and arm are still enlarged, it is, however, a much 
improved result over the original, not only as to size but also as to infections. 


channels. 


Lymphcedema and elephantiasis are the despair of surgery. In spite of 
enthusiastic reports from certain sources concerning lymphangioplasty and 
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the Kondoleon operation, it had not been the reporter’s experience to obtain 
such results or to observe them in the hands of other operators. One should 
not hesitate to try more than one type of operation in the same patient, before 
resorting to an amputation. In his experience the commonest types of 
lymphcedema of the arm in order of frequency encountered are: 

(1) Following radical amputation of the breast where there has been an 
axillary infection; or post-operative accumulation of serum at the arm end 
of the incision, resulting in excess scar tissue. (2) Blockage of the axillary 
lymphatics by bulky metastatic disease. (3) Excess fibrosis of the axilla 
due not to infection but to a large axillary space covered with skin stretched 
tightly over it like a drum head. This situation always creates an excess 
amount of fibrous tissue blocking the lymphatics and choking the axillary 
vein. (4) Excess amount of tissue fibrosis secondary to ill-advised irradia- 
tion. (5) Idiopathic—one occasionally sees lymphoedema develop without 


any ascertainable reason. (6) Filariasis. (7) Congenital. 


Dr. Braptey L. Corry said that he thought lymphoedema after radical 
breast amputation was due to several factors. The removal of all the lym- 
phatics was but one factor; pre-operative and post-operative irradiation an- 
other ; and infection probably the most important of all. When a combina- 
tion of all these three factors existed, a lymphcoedema, in his experience, 
has been most pronounced and most persistent. As far as operations for 
relief of lymphcedema are concerned, he felt that none thus far devised were 
productive of very satisfactory results. The speaker asked Doctor Adair 
if he felt that lymphcedema was more prone to occur in those cases that 
have had pre-operative or post-operative irradiation in conjunction with 


radical mastectomy. 


Dr. Henry H. M. Lyte believed that infection and recurrence of the 
disease caused the worst types of oedema. He asked Doctor Adair’s opinion 
whether post-operative X-ray treatment increased the number of cases of 
cedema. Doctor Lyle said it was his practice to radiate all cases after opera- 
tion but he has found that such cases develop cedema more often and of a 
severer grade than those that are not rayed. There is often a transitory 
cedema which comes on shortly after the operation and then subsides. Then 
there is another type which comes on late after the radiation; it may develop 
along with X-ray changes in skin, two, three or four years after. This 
fact has not been emphasized enough. The type of the incision has some 
bearing. He has noticed in the cases where the scar has been carried too far 
down on the arm that they had an excessive amount of cedema. It is his 
impression that in suitable cases a well-planned transverse incision gives less 


oedema. 


Dr. WittiAM Crawrorp WuHitE said that he had often been puzzled to 
determine the cause of the cedema in the arm. [Every case has oedema, 
whether recognized by casual inspection or not, on the side operated upon. 
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He agreed with Doctor Adair that infection is the most important factor in 
lymphoedema. There is an cedema of the arm and forearm that often ap- 
p sars, only to disappear in a few months after the operation. In reference 
to the matter of the incision Doctor White agreed with Doctor Lyle that 
there is less chance of scar tissue in the upper apex of the axilla through the 
transverse incision. This is preferable and is less likely to cause cedema. 


Doctor Adair, in closing the discussion, said that a few more cases of 
lymphaedema of the arm are seen now than before the days of the intro- 
duction of heavy irradiation therapy. The commonest cause of lymphoedema, 
however, is undoubtedly infections of the axilla. Any agent such as infec- 
tion or irradiation which produces an extra amount of scar tissue will bring 
about the blocking of the lymphatics. Lymphoedema is probably more fre- 
quently caused by blockage of the larger sized lymphatic channels, which 
course in close proximity to the big axillary veins, rather than by the block- 
age of the small-sized lymphatics and lymph-nodes or their removal such as 


one does turing the routine axillary dissection. 
ANGIOSARCOMA OF THE CHEST-WALL 


Docror ApaAik presented a woman, aged forty years, who came to the 
Memorial Hospital December 5, 1925. She stated that six years previously 
she noted pain in the left posterior chest-wall. About one year later, a hard 


lump appeared at this site. The lump increased in size, while the pain had 
been intermittent. Three weeks before coming to the Hospital the pain 
became severe and had persisted since. At times pain was present in the 


left shoulder and radiated down the left arm. Her general condition was 
good. A double aortic murmur was heard at the apex of the heart. Abdomi- 
nal examination negative. Situated in the lower chest-wall posteriorly was 
a large, ovoid, firm mass fixed to the chest-wall. It measured approximately 
fourteen by fourteen by eight centimetres. The bulky mass extended from 
the spine to the posterior axillary line. (Fig. 4.) The mass pulsated. X-ray 
examination revealed no bone tumor and no metastasis to the lungs. A clini- 
cal diagnosis of angiosarcoma was made because of its pulsation, its doughy 
consistence, its fixity, and its recent rapid growth. During December, 1925, 
and January, 1926, the tumor received three high-voltage X-ray treatments. 
February 13, 1926, an attempt at surgical extirpation was made. The tumor 
lay on and between the sixth to the tenth rib. It was situated beneath the 
lower portion of the trapezius and the upper fibres of the latissimus dorsi 
muscles. It was an easy matter to expose the tumor which was encapsulated. 
The attempt at extirpation was met with terrific hemorrhage typical of this 
type of sarcoma. Due to the extent of the tumor and the fact that they 
could approach its blood supply only from its “surface” (unless by opening 
the chest-wall) it was decided to abandon any further attempt at removal. 
The wound was drained and closed up. Six weeks later, March 29, 1926, 
twenty-five radon seeds (5,344 millicurie hours) were inserted into the 
tumor under a general anesthetic—being applied directly through the integu- 
ment. During March, 1926, three more high-voltage X-ray treatments were 
given over the tumor. By April 20 of that year, the bulk of the tumor had 
diminished one-half ; however, there was a new development laterally. Into 
this were inserted thirteen radon tubes (2,554 millicurie hours). The con- 
tinuous pain disappeared as the tumor diminished. Further irradiation was 
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applied by radium packs. In October, 1926, a new mass appeared about the 
level of the fourth and fifth ribs above the original site. Into this mass 
were inserted ten radon tubes (4,978 millicurie hours). This mass disap- 
peared. During the next two years three high-voltage X-ray treatments 
were given over the local extensions of the original tumor. The tumor, 
following this, entirely disappeared; the area about it became markedly 
fibrosed. There has never been any recurrence of pain; and no local or 
distant metastasis. 

It is unfortunate that hemorrhage prevented them from obtaining a sec- 
tion for microscopical study. After consultation with Ewing it was felt that 
they were justified in reporting this as a case of angiosarcoma not only on 





Fic. 4.—Showing a bulky tumor of the left chest-wall, extending from 
the spine to the posterior axillary line. The tumor was treated by implant- 
into the tumor. Later radium packs and high voltage 


ing seeds of radon 
The patient is well and free of disease for a period of 


X-rays were given. 

seven years. 
clinical grounds; but more especially by the post-operative clinical course ; 
and the rather characteristic response of this tumor to interstitial and external 
irradiation. At any rate, a tumor which kept recurring locally over a period 
of two years, and which was originally inoperable, was brought under con- 
trol by this method of therapy. The patient is well and free of disease for a 
period of seven years. 

Dr. BrapLtey L. Cotey said that without question angiosarcoma belongs 
among the tumors which must be classed as radio-sensitive. He recalled 
two cases of bulky, vascular tumors, one of which was a patient with involve- 
ment of the entire hand, forearm and upper arm which he had seen with 
Doctor Bancroft; the other was a little girl with massive involvement of 
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STAB-WOUNDS OF THE CHEST INVOLVING THE DIAPHRAGM 


the lower extremity, chiefly below the knee. Amputations were done in 
both of these cases and the report in each instance was cavernous angioma 
of muscle. One of these cases is still alive over a period of seven years. 
These bulky angiomas may best be treated by steady, mild irradiation, given 
chiefly by means of high-voltage X-ray rather than radium interstitially, 
although the latter may be a useful procedure in certain bulky, deeply placed 
areas. The speaker wondered whether the case reported by Doctor Adair 
might not be an example of this type of cavernous angioma of muscle. 


STAB-WOUNDS OF THE CHEST INVOLVING THE DIAPHRAGM 


Dr. JouHN F. CONNoRs presented two men. 

First Case. M. O., bullet wound. Bullet entered the chest, penetrated 
diaphragm, produced two lacerations of the stomach, and lodged in the pos- 
terior chest-wall. Operation.—Chest entered, diaphragmatic laceration sutured 
and the diaphragm sutured to chest-wall obliterating costophrenic sinus. Left 
hospital to go to reformatory, returns with small sinus at the bottom of which 
necrotic bone may be felt. His X-ray shows an obliteration of the costophrenic 
sinus, no indication of hernia of diaphragm. . 

Second Case. R. W., stab wound. Stabbed three times in chest, each 
wound penetrated the diaphragm. Patient’s condition was very poor. The 
two lacerations of the diaphragm each about an inch in diameter and one a 
half inch in diameter. The two larger lacerations were sutured and the small 
one was obliterated by suturing the diaphragm to the chest-wall, thus obliterat- 
ing costophrenic sinus. Abdominal exploration not attempted because patient 
was in extremis. Perfect recovery. 

THE reporter added that the subject of penetrating wounds of the dia- 
phragm was brought to his attention by an unusual case which had been 


briefly mentioned in another communication. 


C. G., male, aged twenty-six, was admitted to the Harlem Hospital, June 
26, 1931, and died two days later. He had been stabbed by an assailant 
wielding a kitchen knife. There was a sucking wound, one and one-half 
inches long, situated about one inch above and one inch mesial to the left 
nipple. The rontgenogram of the chest showed a slight pneumothorax, a 
high diaphragm, and a very slight amount of fluid in the left chest. His 
condition was good, but operation was performed by an assistant for the 
purpose of closing the sucking wound of the chest. <A five-inch diagonal 
incision was made with the wound of penetration at its middle and the pec- 
toralis major bluntly divided in the direction of its muscle fibres. The fourth 
costal cartilage was found completely severed, together with the pleura at- 
tached to it. The lung, which was but little collapsed, came well up to the 
chest-wall with respiration. Neither the lung nor the pericardium which 
readily could be seen was injured. The diaphragm was not in view and it 
was not sought because it did not occur to any one that harm could come 
to it through a wound so high on the chest-wall. The intercostal vessels were 
ligated. The wound in the pleura was closed by suturing over it the severed 
intercostal muscles and the pectoral major muscle. Drainage was introduced 
just through the skin. 

The post-operative course was uneventful the first day, but on the second 
day with unusual rapidity his respirations and pulse increased, he became 
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stuporous and died. A rontgenogram of his chest taken about two hours 
before death showed a diffuse shadow, apparently of fluid, in his left chest. 

At the post-mortem examination there was found a wound in the anterior 
portion of the dome of the diaphragm about one and one-half inches jn 
length and through it the fundus of the stomach protruded, bulging into 
the pleural cavity for a distance of about three inches. This portion of 
the stomach was necrotic and had perforated. In the pleural cavity there 
were about 750 cubic centimetres of thick brownish-red fluid containing 
blood and necrotic stomach wall. The pleura was covered with a little 
fibrinous exudate. 

The striking facts in this case were that a knife entering the chest-wall 
as high as the fourth rib, causing only a small wound of entrance, could 
produce a wound of the diaphragm, and that an abdominal viscus could pro- 
trude through this wound, become constricted, perforate, and soon cause 
death. 

After this death the diaphragm was carefully examined in all cases in 
which operation was performed. In sixty-four consecutive cases of thoracot- 
omy in penetrating wounds of the chest which have been reported, penetra- 
tion of the diaphragm was found in eleven cases, an incidence of 17.2 per 
cent. These observations are based upon these eleven and two additional 
cases. Two of these thirteen cases were bullet wounds and eleven were 
stab wounds. 

Site of Penetration upon the Chest-wall—Penetration of the diaphragm 
has been associated with chest wounds at various points below the fourth 
rib. It must be borne in mind that in the excitement of struggle, there will 
be forced respirations and the diaphragm may rise to a high level. There- 
fore, in any chest wound below the fourth rib we should be suspicious of 
penetration of the diaphragm. 

The Diaphragmatic Wounds.—The size of the wound in the diaphragm 
varied from one-half to one and one-half inches. The majority were one 
inch in length. They were situated most often in the portion of the diaphragm 
at the costophrenic angle. 

Omentum was recorded as protruding through the wound in the diaphragm 
in two-thirds of the cases. It is interesting that this “‘policeman of the 
peritoneal cavity” should extend his duties into the chest cavity when the 
occasion arises. Probably in this way in unoperated cases a great many 
diaphragmatic penetrations of small size have been entirely healed. It 
might be possible to repair the diaphragm by fixing the omentum with 
sutures in the laceration, but they have not tried it. 

Associated Abdominal Injuries—The spleen was injured twice, once by 
a knife and once by a bullet. The knife produced a half-inch laceration 
which was sutured. The bullet caused a rupture of the spleen necessitating 
splenectomy. In one instance there were two bullet holes in the stomach, 
which were sutured. In another case a mesenteric vessel was severed caus- 
ing a small amount of hemorrhage. Finally, in one case, there was an 
injury to the pancreas. It was not discovered at operation but at post- 
mortem, which showed hemorrhage and fat necrosis. In this case the 
abdomen was explored through the hole in the diaphragm which was ex- 
tended. (McGowan’s case since. ) 

Exploration of the Abdomen.—In cases of bullet wounds a_ separate 
exploratory abdominal incision unquestionably should be made. In the cases 
of stab wound it was not really necessary except in the instance in which 
the pancreas was injured. In six patients the abdomen was explored by en- 
larging the hole in the diaphragm. Included in these was a case of pan- 
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THE HEALING OF SURFACE WOUNDS 


creatic injury. They were impressed with the fact that no hollow, movable 
viscus was injured by a knife, whereas the fixed solid spleen and pancreas 
were penetrated. 1 his experience corresponds with that in diagnostic 
abdominal aes in which a movable hollow viscus is safe from the needle 
point. We feel, however, that because of possible injury to a fixed viscus 
requiring repair, a separate abdominal exploratory incision should be made. 

The other possibility of stomach or intestine protruding through a hole in 

the diaphragm and becoming strangulated must also be borne in mind. 

On the right side, exploration is not necessary since the liver acts as an 
effectual barrier to injury to other abdominal organs and at the same time 
does not allow protrusion of a viscus into the pleural cavity. 

There were four deaths in cases of penetration of the diaphragm. Only 
one was directly due to an injury of an intra-abdominal viscus, j.e., the 
case of the lacerated pancreas. One was indirectly due to the lacerated 
diaphragm when the stomach came through and became necrotic. Of the 
other two cases, one died five days after operation. Post-mortem examination 
showed pneumonia of the right lung and a completely collapsed left lung. 
The other patient died nine hours after operation, apparently of shock. 
Post-mortem examination revealed a markedly hypertrophied heart of the 
bovine type. 

THE HEALING OF SURFACE WOUNDS FOR THE PREVENTION 

OF DEFORMITIES 

Dr. FeNwicK BEEKMAN read a paper with the above title, written by 
himself and Dr. Ricuarp O'CONNELL, Jr. (by invitation), for which see 
page 394. 

Dr. Kirspy DwiGurt said that surgeons still have something to leaii about 
the treatment of burns, avulsions and other injuries involving the skin. He 
has heard time and again the question asked whether skin grafting would 
be necessary. That question presupposes the idea in the physician’s mind 
that skin grafting is a last resort to be used only when nature will not close 
a defect in the skin. It shows lack of appreciation of the end-result in 
these injuries if left untreated by skin graft. Its main purpose is to pre- 


vent excessive amount of scar tissue forming at the base of the injury. 


Dr. Henry H. M. Lyte said that the fate of the patient who sustains 
a severe trauma or burns of the soft parts often lies in the hands of the 
first man who sees them. In accepting the responsibility the physician must 
have a clear conception of what the future may call for. Immediate treat- 
ment must be undertaken to prevent infection and forestall functional loss 
by guarding against contractures and deformities. Prompt healing is an 
essential requirement in obtaining early functional use and much time is 
saved and much better functional recovery is obtained by the early use of 
suitable skin plastics. 

The following methods are used in treating the above conditions. 

(1) The wound can be allowed to heal by granulation. If large areas are 
involved, this is a wasteful and often a disastrous method. Unfortunately, 
it is the commonest; it is mentioned only to condemn it. 
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(2) Immediate débridement and suture can be applied in a small pro- 
portion of cases. There must exist ideal conditions and control of the 
patient to be successful. 

(3) Primary skin plastic by graft or sliding flap. This method can be 
employed only in a small number of cases. 

(4) Prompt sterilization of the wound and application of some skin 
plastic. This method is of wide application. 

(5) The use of the principle of skin plastics in series. The temporary 
application of Thiersch grafts to the sterilized area with the object of 
obtaining a covering of skin. When all danger of infection has passed and 
the time is ripe for further reconstructive work the Thiersch grafts are 
removed and full-thickness grafts, sliding flaps or pedicle grafts are substi- 
tuted. A suitable skin covering for future reparative work such as tendon 


grafting, resection of the joint, efc., is obtained. 


Dr. Cart G. Burpick said that in deciding what type of graft to use in 
children, one is limited by the amount of skin that can be obtained from 
the individual. In the Thiersch grafts more surface is used than in pinch 
grafts so the latter are superior in children. Doctor Beekman’s attention 
to details cannot be too strongly emphasized. The principles in grafting are 
to obtain uniform pressure plus immobilization. Many failures are due to 
lack of attention to these details. The speaker had a case recently of a man 
who had complete avulsion of the skin of the os calcis and by using pinch 
grafts a perfectly good weight-bearing result was obtained. Pinch grafts 


closely applied give the same result as a full-thickness graft. 


Dr. Frederic W. BANCROFT agreed with Dr. Beekman on stressing the 
necessity of excising the scar tissue lying beneath the granulation tissue in 
burn cases. He reported the follow-up on a case that he had exhibited 
before the Surgical Section years ago. This was a child who had had exten- 
sive burns from the hips to the ankles of both legs. Attempts at pinch 
grafts, where the superficial granulation tissue had been curetted off, were 
failures. He had then found that if the scar tissue were excised by sharp 
dissection down to the aponeurosis and immediately pinch grafts applied 
success resulted. This principle has not been properly emphasized in the 
treatment of old granulating wounds. In the case reported there were marked 
contractures at the knee-joint. After epithelialization had been completed 
the contractures were cured by application of a splint which had a door 
spring attached to it. This gave a constant elastic pressure tending towards 
extension. The child was taken to the operating room a number of times, 
given an anesthetic, the knee-joints stretched and the scar tissue cut in the 
popliteal space. This area was immediately grafted. By these repeated 
small operative procedures it was possible fortunately to get complete 
extension. 
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STATED MEETING HELD FEBRUARY 24, 1933 
The President, Dr. JoHN Dovua.uas, in the Chair 
BACTERIAL SYNERGISTIC GANGRENE OF THE ABDOMINAL WALL 


Dr. Frank L. MELENEY presented four patients illustrating progressive 
bacterial synergistic gangrene of the abdominal wall. The first case was 
included in the paper on bacterial synergism presented to this society in 
May, 1931.! The patient was not shown at that time because he was still 
in the hospital. He is brought here this evening simply to compare his case 
with the three others that had been seen since that time. 

Case I—Patient of Dr. Richmond Moore’s in the Presbyterian Hospital 
in December, 1930. He was operated on for an appendix abscess of two 
weeks’ duration. A right rectus incision was partially closed by two silk- 
worm-gut sutures above, with a drain below. On the third day there were 
signs of infection of the wound. On the thirteenth day the upper silkworm- 
gut suture holes took on a carbuncular appearance with gangrene at the 
centre which gradually spread outward. On two occasions slough was cut 
away, but the lesion continued to spread. On the twenty-seventh day it was 
recognized as being similar to the case which Doctor Brewer reported in 
1926. Wide excision was advised and carried out. There was no recur- 
rence of the infection. The wound promptly granulated and was soon 
— with grafts. 

Case I1.—Private patient of Dr. F. B. St. John’s in Presbyterian Hos- 
pital in March, 1932. He had a carcinoma of the sigmoid and a preliminary 
cecostomy was done. The wound was partially closed with silkworm-gut 
sutures. On the eighth day there were signs of wound infection and this 
went on to frank gangrene of the upper wound margins and the wound ends. 
The gangrene continued to spread. During this time attention was diverted 
from the wound by a coronary episode which was almost fatal. Later it was 
recognized as being similar to the other cases of progressive bacterial syner- 
gistic gangrene of the abdominal wall. It was widely excised. The disease 
did not recur. The wound promptly granulated and was later covered with 
skin grafts. 

Case II].—Private patient of Dr. Roswell Schmitt at the Horton Me- 
morial Hospital in Middletown, N. Y., in August, 1931. She had an appen- 
dix abscess which was drained, and the wound partly closed by sutures. On 
the fifth day the wound showed evidence of infection. Within a few days 
the upper wound margins became bluish and then frankly gangrenous. The 
gangrene slowly spread in spite of all efforts to halt its progress. By the 
seventieth day it involved practically all of the lower half of the abdomen 
and part of the upper right side. It was widely excised and did not recur. 
The wound promptly granulated over and later it was covered with skin grafts. 

Case 1V.—Private patient of Dr. John Carlisle at the Passaic General 
Hospital in Passaic, N. J., in October, 1932. Following a perforated duo- 
denal ulcer he developed a subphrenic abscess which was drained. The 
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wound was partly closed with retention sutures. On the fi:th day the wound 
showed signs of inflammation. On the eighth day there was considerable 
necrosis of the wound margins especially in the region of the retention 
sutures. The necrotic tissue was cut away but the infection continued to 
spread. On the fourteenth day he was seen by the reporter who confirmed 
the diagnosis of progressive bacterial synergistic gangrene. Wide excision 
was done, the wound promptly granulated and on the sixth day it was coy- 
ered with pinch grafts. 

SumMArRyY.—The disease is a definite clinical entity which has a charac- 
teristic course. It appears in wounds through which an approach has been 
made to a peritoneal or pleural abscess. Infection of the wound is evident 
from the third to the tenth day. It becomes excruciatingly painful, then 
slowly the wound margins or retention suture holes take on a raised, swollen, 
purple appearance which goes on to frank gangrene. Outside of the zone 
of gangrene is a raised purple zone and beyond that a brilliant red zone, 
The disease spreads locally in spite of all forms of conservative treatment 
and the only satisfactory method of treatment that we now know is wide 
excision. 

PSEUDOMYXOMA PERITONEI 

Doctor MELENEy presented a man of forty-five who was admitted to 
the Presbyterian Hospital May 15, 1933, with a history of lower abdominal 
pain with occasional chills and fever and a loss of thirty pounds in five 
months. He had a tender mass below the umbilicus to the left of the mid- 
line which seemed to be about eight to ten centimetres in diameter. The 
barium enema showed the sigmoid passing around the tumor and no diver- 
ticula were seen. The rest of the colon appeared to be normal. He was 
operated upon and the free peritoneal cavity was opened. The mass was 
found to be fixed to the retroperitoneal tissues and to have about it many 
fibrous adhesions. The mesentery of the ileum and a portion of the ileum 
itself were firmly adherent to the upper surface of the mass and the sigmoid 
and mesosigmoid to the lower surface with an interval of about two centi- 
metres between the two loops of gut. The incision did not permit extensive 
exploration and with the idea that it was an abscess which should not be 
opened at the primary operation for fear of flooding the free peritoneal 
cavity with pus, the anterior abdominal wall was sutured to the mass in the 
interval between the ileum and sigmoid. A week later the mass was punc- 
tured with a needle and syringe and about two cubic centimetres of pus were 
obtained. When the needle was inserted in a slightly different direction in 
an effort to find a larger cavity, mucous material and some bits of tissue 
were obtained. In another direction a second small abscess was found and 
a single tube inserted into it. 

A culture of the pus revealed several different organisms almost cer- 
tainly of intestinal origin and the bits of tissue which were sent to the Sur- 
gical Pathology Laboratory were reported to show well-differentiated intes- 
tinal glands. The pathologist could not decide whether the specimen 
was a bit of mucous membrane or whether it represented a pseudomyxoma 
or an enterocystoma. Subsequently a considerable amount of pus was dis- 
charged from the mass and it gradually reduced in size. However, in the 
course of the next week, it was evident that fecal material was being dis- 
charged from the mass. This, however, gradually ceased and he left the 

458 





N 


PSEUDOMYXOMA PERITONEI 


hospital somewhat better. During the summer he continued to improve. 
On several occasions the wound opened and discharged foul-smelling pus 
and once there was a discharge of pus into the rectum appearing later in 
the stool. He returned to his occupation of teaching when school opened 
in the fall. During this time the tumor steadily decreased in size, and his 
weight returned to normal. In December, however, about six months after 
leaving the hospital, the wound opened and a fecal fistula developed which 
continued to discharge and to enlarge. The mass began to increase in size 
and he began to lose weight. He was admitted to the hospital and an incision 
was made below and to the right of the former incision for the purpose of 
entering an abscess cavity not adequately draining, or obtaining a satisfactory 
specimen if a tumor instead of an abscess should be found to be present. 
The incision revealed a cystic tumor with a large cavity in the centre filled 
with mucoid material. Cultures of this were sterile but a specimen of the 
wall showed intestinal mucous membrane with a somewhat irregular glandular 
formation but with no evidence of malignancy. The pathologist thought 
that the diagnosis lay between a pseudomyxoma or an enterocystoma. 

A barium enema was then given to see if the location of the fecal fistula 
could be determined but the barium seemed to pass through a flattened sig- 
moid coursing around the tumor and no connection with the fecal fistula 
was seen. However, when a tube was inserted into the fecal fistula it was 
seen under the fluoroscope to pass over to the right side of the abdomen 
to the site of the appendix. This seemed to indicate that the tumor was 
of appendiceal origin. The necessity of closing off the fecal fistula seemed 
obvious. Through a McBurney incision it was found that the appendix 
was completely involved in the tumor and the caecum was adherent to it. It 
was necessary to amputate the cecum in order to shut off the caecum from 
the fecal fistula. This diminished the flow from the fecal fistula but did 
not stop it and subsequently it was found that both the ileum and the sig- 
moid were pouring fecal material into the tumor. The next operation 
was devised to cut off both the ileum and sigmoid from the tumor. This 
was accomplished by tying a strip of tape around the ileum close to the 
iliocecal valve, then cutting the ileum across proximal to the tumor, turning 
the distal end in and joining the proximal loop to the transverse colon. The 
sigmoid was then cut off proximal to the tumor, the distal and inverted 
and the proximal end was brought out as a lateral, permanent colostomy. 
The tumor is now cut off from the fecal flow; formed stools are being 
passed by colostomy and the patient is rapidly gaining strength in preparation 
for further treatment of the tumor. 

The term pseudomyxoma peritonei was used by Werth,! in 1884, to 
describe cases of ruptured ovarian tumors which transplanted ovarian tissue 
in various parts of the peritoneum giving rise to secondary benign or 
malignant mucoid tumors. Fraenkel,” in 1901, was the first to describe a 
similar tumor derived from a ruptured cyst of the appendix. In 1912, Eden? 
and in 1916, Bailey* described cases in women in which both appendix and 
ovary seemed to be involved. Seelig® and others believed that all cases in 
males arise from cysts of the appendix. In 1915, Dodge® reported ninety- 
five cases of appendiceal cysts and fourteen cases of pseudomyxoma peri- 
tonei resulting from appendiceal cysts. Masson and Hamrick’ have recently 
reported six cases of pseudomyxoma peritonei of appendiceal origin, five of 
which were in women showing no involvement of the ovaries. Naeslund® 
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has written what is perhaps the most authoritative monograph on this sub- 
ject in which he deals fully with clinical and experimental phases of the 
subjects. After the tumor has become established in the peritoneum its 
complete eradication is most difficult. The case presented illustrates some 
of the difficulties which may arise. 


BIBLIOGRAPHY 


* Werth: Klinische und anatomische Untersuchungen zur Lehre von den Bauch gesch- 
wulsten und der Laparatomie II Pseudomyxoma peritonei. Archiv. fur Gynekologie, 
Bd. 24, S. 100, 1884. 

* Fraenkel, E.: Ueber das sagenannte Pseudomyxoma peritonei. Munch. med Woch,, 
1901, Jahrgang, vol. xlviii, S. 965. 

* Eden, T. W. A.: A Case of Pseudomyxoma of the Peritoneum. Lancet, 1912, year xc, 
vol. 11, S. 1498. 

“Bailey, T. W.: Pseudomyxomatous Cyst of the Appendix and Ruptured Pseudomucin- 
ous Cyst. Surg., Gynec., and Obstet., vol. xxiii, S. 219, 1916. 

* Seelig, M. G.: Pseudomyxoma Peritonei in Male Subjects. Surg., Gynec., and Obstet.. 
vol. xxx, pp. 570-575, 1920. 

* Dodge, G. E.: Cystic Dilatation of the Appendix. Review of 142 Cases. ANNALS oF 
SurGeEry, vol. Ixiii, p. 334, 1916. 

* Masson, J. C., and Hamrick, R. A.: Pseudomyxoma Peritonei Originating from Muco- 
cele of Appendix. Surg., Gynec., and Obstet., vol. 1, pp. 1023-1029, 1930. 

* Naeslund, John: Pseudomyxoma Peritonei Arising from the Appendix. Upsola Laka- 
refoenings Forhandlingar, vol. xxxiv, p. 1, 1928. 


CONGENITAL DUODENAL STENOSIS 


CasE I.—Dr. CHARLEs E. FARR presented a boy, ten years of age, who 
had suffered since birth from symptoms suggestive of partial pyloric occlu- 
sion. A gastro-intestinal X-ray series had shown a partial duodenal occlusion, 
presumably by bands. The boy was sent into the private pavilion of the New 
York Hospital January 16, 1933, and after two days’ rest was operated upon. 

The previous history of this boy was of extreme interest. From birth, even 
while nursing, there was difficulty in retaining food, and growth was quite 
delayed. Dentition, walking and talking, however, appeared at the normal 
periods. From eight months of age when artificial feeding was instituted, 
with a gradual use of varied foods, there developed periods of abdominal 
distress and vomiting. These increased in frequency and severity until the 
present. They now occur every two or three weeks, last two or three days, 
and are accompanied by moderately severe pain in the epigastrium, and 
headaches. Severe constipation has been a marked feature from birth. 

The physical examination was entirely without noteworthy features. 

At operation January 18 under ethylene and ether anesthesia, the 
stomach was found moderately dilated and hypertrophied; the pylorus was 
normal. The first and second portions of the duodenum were dilated and 
the third portion appeared normal. There was no distinct constriction of 
the lumen of the bowel. The gall-bladder was somewhat enlarged but 
otherwise normal. Scattered along the common duct were a_ series of 
enlarged lymph-nodes—the largest of these was two centimetres in diameter, 
somewhat firm and extending retroperitoneally as far as the fossa of Treitz. 
No focal lesion could be found in the neighborhood to account for these 
nodes. The entire mass was, perhaps, a small half-handful. There were 
no other palpable nodes in the abdomen. The largest of these nodes pressing 
on the common duct was excised and during this process a number of finger- 


460 





CONGENITAL DUODENAL STENOSIS 


like bands were disclosed, crossing the nodes and passing over the duodenum. 
These were severed. There was moderate oozing from the bed of the 
lymph-nodes. A cigarette drain was placed to the common duct. Further 
exploration showed nothing abnormal except a very marked redundant sig- 
moid, which even under the anesthetic was spasmodically contracted and 
contained many small scybala. The appendix seemed normal but was re- 
moved in course. The wound was closed in layers. 

The child was slightly shocked by the manipulations around the common 
duct. He made an excellent recovery and did not vomit once after the 
operation. The highest temperature post-operative was 100.4°. Highest 
pulse, 124. Within three days the child was quite comfortable and began 
to take nourishment better than he had done and became much more cheerful. 
He made excellent progress, leaving the hospital on the thirteenth day. He 
was sent to the country home of the hospital. j 

He has improved remarkably in temperament and habits and considerably 
in weight. He now weighs twenty-four kilograms and his height is 132 
centimetres. The wound is soundly healed. His bowels move regularly 
every day with the use of a little mineral oil. His appetite is good. He has 
become cheerful and happy and no longer has evidence of duodenal stasis. 
The microscopical examination of the lymph-nodes showed a simple hyper- 
plasia. Clinically they resembled Hodgkin’s disease. 

This case was presented as a combination of physical disability by con- 
genital bands, complicated by a mass of hyperplastic nodes along the com- 
mon duct of origin unknown. 

Case I1.—Docror Farr also presented a colored child, two years of 
age, who entered St. Mary’s Hospital for Children April 12, 1932. The 
chief complaints at that time, apparently of only a few weeks’ duration, 
were fever, coryza, malaise, and vomiting. For one week he had vomited 
all fluids and food except ice cream. The history was very inadequate as 
there was no possibility of obtaining accurate knowledge of his early infancy. 

The physical examination was negative except for very moderate signs of 
rickets, as evidenced by beading of the ribs and a large liver. Vomiting 
became a more pronounced feature. In spite of infusions, clyses, and, 
finally, a transfusion of whole blood the child’s general condition steadily 
declined. Numerous X-rays were taken. April 14 there appeared an 
inflammatory process at the root of the right lung, apparently not involving 
the parenchyma. 

April 18 a barium meal was given. It showed the cesophagus consider- 
ably dilated at the lower end, due to a herniation of the cardiac end of the 
stomach through the diaphragm. This had caused elongation, dilatation, and 
tortuosity of the cesophagus. Apparently there were also inflammatory 
changes about this portion of the stomach, giving a definite mediastinitis. 
The stomach showed no evidence of organic lesion. It was triangular in 
shape and regular in outline. At six hours there was some gastric retention 
but the barium spread throughout the colon. 

April 20 air inflation of the colon showed the sigmoid to be remarkably 
redundant, the distal portion covering the entire colon. 

The clinical data were of no especial importance. May 10 an exploratory 
operation was performed through a left rectus incision, with a transverse 
limb added. The herniation was easily demonstrated. It admitted two 
fingers and there were about two inches of the cardiac end of the stomach 
passing through the gap. This was easily reduced and the excess of the 
gap was closed with linen sutures, after the passage of a stomach tube. It 
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was noted at the time that the stomach was dilated but no further explora- 
tion was carried out. 

The post-operative recovery was very stormy and conditions grew steadily 
worse. There was no relief whatever of the vomiting. Ten days oi 
May 20, the wound was re-opened. It was found there had occurred ; 
subcutaneous separation of the tissues. The stomach and bowels were 
moderately dilated. There was a little free fluid and some fibrin. On explo- 
ration a firm band was found beneath the liver, arising from its under sur- 
face and passing part way around the anterior surface of the duodenum 
causing a considerable degree of constriction. This band was cut between 
clamps. This increased the size of the duodenal tube considerably but it was 
deemed wise to do a posterior gastrojejunostomy. The recovery from this 
operation was uneventful. The child ceased to vomit and has done well 
ever since, barring the usual complications of childhood. 

He has gained in strength and general health. He does not vomit, his 
bowels are regular, the wound is soundly healed and apparently the opera- 
tion has been a success. 

A barium X-ray taken February 20, 1933, showed the same bulging 
out of the lower end of the cesophagus, apparently a part of the cardiac 
end of the stomach extending through the opening in the diaphragm and 
presenting partly above the diaphragm. The outline of the stomach was 
normal but at six hours there was a very definite gastric retention, probably 
due to the barium retained in this small herniated pouch. 

Doctor Farr stated that these cases of rons duodenal occlusion by 
bands are nearly always complicated by other features. It is well known 
that congenital malformations are apt to be ae. All we can hope to 
do is to relieve the load where it bears the hardest. 


Dr. Epwarp J. Donovan said that he operated on a similar case two 
years ago. The patient was a boy four years of age who had had vomiting 
attacks since birth. X-rays showed almost complete gastric retention at nine 
hours. At operation three distinct bands were found lying across and bind- 
ing down the duodenum. Convalescence was smooth. He has had no vomit- 
ing attacks since. The speaker has seen three cases of duodenal stenosis in 
the new-born. These cases were operated upon at the Babies Hospital by 
Doctor Bolling. Retrocolic duodenojejunostomy was done. Two cases sur- 
vived and were completely relieved. One patient died. 


Dr. Joun C. A. GERSTER presented a specimen from a child eight years 
of age who had been in the Lenox Hill Hospital four or five times, in the 
year prior to his death, for a foreign body in the thigh, abscessed tonsils, 
rickets and tonsillectomy. He was last admitted December 10, 1932. He 
had been obstinately constipated, requiring the frequent administration of 
carthartics. For three or four months he had vomited about three times a 
week, usually after supper. He was always underweight, poorly developed 
and pale. Like Doctor Farr’s first case, this child was extremely intractable, 
almost impossible to manage. He was admitted in a very weak state and 
continued to vomit after admission. The vomitus contained no free hydro- 
chloric acid. In spite of the intravenous administration of glucose and sub- 
cutaneous administration of saline, he became weaker and died on the third 
day after admission. At autopsy, the stomach, duodenum and first two centi- 
metres of the jejunum were found to be markedly dilated. The jejunum 
turned sharply on itself about two centimetres below the duodenojejunal 
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flexure. At this point there was an extrinsic band surrounding the jejunum 
and markedly constricting the lumen. 


CICATRIX OF NECK AND AXILLA PLASTIC REPAIR 


Dr. CONSTANTINE J. MacGuire, JR., presented a girl (Figs. 1 and 2) 
now almost thirteen years old. 

Six years ago her clothes caught on fire, and her neck, chest, and left arm 
and axilla were severely burned. When this burn healed, the resulting 
cicatrix contracted and finally brought about a condition such as shown in 
Figs. I and 2, where her chin was bound down almost to her sternum, 
keeping her mouth wide open, and drawing the lower teeth forward. The 
left arm was bound to the side from the shoulder to the elbow with a 
dense mass of adhesions, completely obliterating the axilla. 


i ee 





Fic. 1.—Cicatrix of neck and axilla. Fic. 2.—Left side view. 


She was operated upon four times in the King’s County Hospital, but 
without much improvement. She was admitted to Bellevue Hospital in 
September, 1932. The neck was first attacked. The skin on the back had 
been used up in previous operations, so a long tube pedicled graft was first 
made, extending from the right axilla down to the right groin. (Fig. 3.) 
A bridge was left half way down as it was feared so long a tube might not 
be viable. After two weeks the bridge was divided so that one long free 
tube from axilla to groin was obtained. 

After another two weeks all the scar tissue was excised from the neck, 
and it was astonishing to see how fibrosis extended down under the sterno- 
mastoid muscle so that there were no fascial planes to be recognized. The 
tube was detached over the groin, opened up, and placed in the upper half 
of the bare area in the neck, and sutured in place. (Fig. 4.) Two weeks 


463 








Fic. 
Fic. 


3- 
4. 


Fic. 


Showing 
The scar 


2 


.— Site 


NEW YORK SURGICAL SOCIETY 


 & 
_ «<a 


the location from which the 
tissue of neck excised and 
the 


from which the second graft 
scar tissue in the 


long 
raw 
right 


from the left 


ped.cle 
surtace 
side 


axilla has 


464 


gratt 


was obtained from the 


covered by 


been 


side of t 


excised 


the 


he 


long pedicle d 


back was taken. 





right 
gratt 


side. 
trom 





The 


m 


CICATRIX OF NECK AND AXILLA PLASTIC REPAIR 


later the base of the pedicle in the right axilla was divided and the tube 
opened up and placed in the lower half of the large gap left in the neck. 
Both these transfers remained viable. 





Fic. 6 rhe axilla graft in place 


Now the left axilla was attacked by taking a tube from the back on the 


left side (Fig. 5), but making this tube with the skin turned in instead of 





Fic. 7 The ultimate result obtained 


outward. An incision was made posteriorly and anteriorly through the web 
ot the scar tissue at the point where the apex of the axilla should be, and 
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the tube was forced through by blunt dissection from behind forwards and 
sutured to the edges of the anterior wound. (Fig. 6.) 

Ten days later the large axillary web of scar tissue was completely 
divided from below upwards, exposing the buried tube which was opened up, 
found viable, forming a new apex to the muscle, with the skin surface fac- 
ing downwards. (Fig. 7.) 

Several more operations were necessary to improve the suture lines in the 
neck and also to plant pinch graft in the bare area on the left side of the 
chest. 


MARGINAL GASTRIC ULCER. SUBTOTAL GASTRECTOMY 


Doctor MacGutIreE presented a man, now fifty-two years of age; whom 
he first saw during 1923, when suffering from a duodenal ulcer which had 
failed to respond to medical treatment. A posterior gastroenterostomy was 
done and he was completely relieved of all his symptoms until June, 1930, 
when he began to have epigastric distress and vomiting; no pain. 

In March, 1931, vomiting became much worse, both before and after 
meals; pain became very severe, but was somewhat relieved by vomiting. 
On one occasion the vomitus was bloody. His condition became progres- 
sively worse until October, 1931. 

At operation done October 14, there was found a mass of very dense 
adhesions, a result of the former operation. In the jejunum, just beyond 
the gastroenterostomy stoma, there was an indurated ulcer which was pene- 
trating the posterior wall of the transverse colon. The adjacent colon, 
stomach and jejunum were all markedly inflamed, with induration extending 
down almost to the base of the mesentery. The duodenum was abnormally 
distended and greatly deformed, due to adhesions to the liver. The old 
duodenal ulcer had apparently healed. 

The distal two-thirds of the stomach was removed after resecting the 
jejunum with an end-to-end anastomosis. A long loop of the jejunum was 
brought up anterior to the transverse colon and anastomosed to the open 
end of the stomach. 

The patient made a good recovery and has been to the present entirely 
free from any untoward symptoms. There are practically no restrictions 
on his diet and he has fully recovered his strength, but he 1s still under 
weight, which is not an uncommon finding after subtotal gastrectomy. 

Recently a test meal was given and it showed a total acidity of 60; free 
hydrochloric 25. This is rather surprising as this stomach was resected very 
much proximal to the gastroenterostomy, and at least half the stomach was 
removed. His blood showed a normal count. 

This case is shown for three reasons: First, as a marginal ulcer occurring 
almost nine years after gastroenterostomy, and, therefore, not attributable 
to operative technic. Second, as an example of the anterior Polya method 
of resection, which is the most satisfactory as a routine measure. It is the 
easiest ; does not require any enteroenterostomy, and does not constrict the 
colon. It makes subsequent operation easier. Third, it is shown as evidence 
that a very large portion of the stomach can be removed and a very definite 
acidity persist. 

Doctor McCreery said that at Bellevue it has been the practice to follow 
patients operated on for gastric or duodenal ulcer for seven years. Most of 
the recurrences of symptoms developed within the first two years, but one 
of the Bellevue cases had been entirely free from symptoms for eleven years 
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before developing signs of a marginal ulcer. Since 1920 there have been 
seventeen cases of marginal ulcer operated upon on the First Surgical Di 
vision, sixteen men, one woman. The original operation in three cases had 
been done for perforated ulcer, in twelve for duodenal ulcer, and in two for 
gastric ulcer near the pylorus. In one case the original operation had been 
a pylorectomy. In all the others a posterior gastroenterostomy, in some 
case accompanied by cautery destruction or excision 6f the uicer. Fourteen 
of the seventeen patients developed symptoms of marginal ulcer within two 
years, two between three and four years and one eleven years after operation. 
"In two cases the secondary pathology was a perforated jejunal ulcer, 
in five a jejunal ulcer—all on the efferent loop—and in eight true marginal 
ulcer. In two cases there was a stenosis but no apparent ulcer. In three 
cases the duodenal ulcer was thought to be still active. 

The operative procedure in secondary operation consisted in the perforated 
cases of enterorrhaphy. And in five cases of excision of the original gastro- 
enterostomy. In these cases the adhesions were so marked or the duodenum 
seemed so normal that no further procedure seemed justifiable. Resection 
was done in the remaining ten cases. The follow-up on this group of cases 
has shown that partial gastrectomy is by far the most satisfactory operation 
when the patient’s condition justifies it, the late results in this group having 
been much more satisfactory than in those in which some less radical opera- 
tion was performed. He had come to regard the anterior Polya operation 
as the method of choice. It was simple, easily performed and in the cases 
where some later procedure becomes necessary it allowed a much more satis- 
factory access to the operative field. The operation has been done as a 
routine on the First Division without an enteroenterostomy. The latter pro- 
cedure has usually been considered necessary or at least advisable in the 
prevention of an obstruction due to angulation. In his experience at Bellevue 
Doctor McCreery had not found this additional step necessary as in none of 


his cases had an intestinal obstruction developed. 
OMENTAL BAND OBSTRUCTING PYLORUS 


Doctor MAcGuIRE presented a woman, forty years old, who entered 
St. Vincent's Hospital, March 30, 1932. 

For seven months she had been suffering from vomiting, nausea, eructa- 
tions of gas, pain in the right shoulder, and seventeen pounds’ loss in weight. 
The onset was in August, 1931, and the attacks had been periodic, at about 
weekly intervals until recently, when they were almost continuous, except 
when she was resting in bed. 

Physical examination was essentially negative except that an X-ray of the 
stomach showed deformity and obstruction in the pyloric region. 

Operation was performed April 8. The gall-bladder was normal, but 
extending from the gastrohepatic omentum, across the pyloric portion of the 
stomach to the gastrocolic omentum, there was a narrow, round omental 
band, which definitely constricted the lumen of the pylorus. It was adherent 
to the anterior surface of the stomach. There were many fibroids in the 
uterus. 
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When the adhesion across the pylorus was divided, there was immediate 
relief of the obstruction. The appendix was also removed. 

The patient made an uneventful recovery and since operation has been 
entirely relieved of her former symptoms. A set of X-ray pictures taken 
about six weeks ago show no evidence of recurrence. Such a constricting 
band must be considered as possibly congenital as there had been no previous 
operation, no gastric or duodenal ulcer, and no evidence of a cholecystitis, 


ACUTE PANCREATITIS 


Doctor MAcGuIRE presented a woman who was admitted to St. Vincent's 
Hospital, October 24, 1925. She was then nineteen years of age, previous 
history essentially negative. 

Three months before, five days after labor, she had a severe pain in the 
right hypochondrium radiating to back, accompanied by vomiting. This 
disappeared after four to five hours. Recurrence in one month. This attack 
more severe, confining her to bed for five days and accompanied by jaundice, 
Finally all the symptoms subsided until twenty-four hours before admission, 
when she had a severe attack of pain associated with vomiting. On admis- 
sion temperature 101°, pulse 110, white cells 19,000 with ninety-three poly- 
morphonuclears, abdomen generally rigid and tender with both symptoms 
much more marked in the right upper quadrant. No mass. 

Operation was delayed for three.days without any improvement. Finally, 
on opening the abdomen, there was no free fluid, the tissues bled ver y easily, 
the omentum appeared abnormally bright yellow in color and was markedly 
cedematous. The gall-bladder was not acutely congested and not distended. 
It contained many small mulberry stones and three large non-facetted stones. 
No obstruction in the common or cystic duct. The stomach was not distended 
but was pus'ied forward by a very large retroperitoneal mass which proved 
to be the pancreas. It was uniformly enlarged throughout head, body and 
tail. It was very boggy and a finger could be pushed into it without difficulty 
for at least two inches. No fat necrosis or port wine exudate was seen. 

The gall-bladder was opened, emptied of stones and drained with a Mayo 
drain inside of two rows of purse-string sutures. Two holes were punched 
in the pancreas through the lesser omentum and cigarette drains inserted. 
After a stormy two or three days she made a good recovery. 

October 10, 1931, she was seized with hypogastric pain localizing in 
the right lower quadrant and vomiting. Was admitted to the hospital where 
she gave a picture of acute appendicitis with 20,000 white blood-cells and 
eighty-six polymorphonuclears. 

Emergency operation gave the following findings: Pancreas showed in- 
duration of the head but body and tail seemed normal. Gall-bladder normal 
in color and texture and emptied easily under pressure; no stones could be 
found and neither could the site of the drainage in the gall-bladder wall be 
determined. Ducts appeared and felt normal; the stomach and duodenum 
adherent to the scar and bound in adhesions to the visceral surface of the 
liver. The appendix was rolled up in a mass of cedematous omentum and 
was very long, markedly congested and gangrenous in its distal half, but not 
ruptured. The appendix was removed and the patient made an unevent- 
ful recovery. 

Dr. JoHN DouGtas said that eleven years ago he wrote a paper on what 
he termed acute pancreatic necrosis. His interest was revived recently and 
he reviewed about fifty histories of pancreatic lesions in the record room of 
St. Luke’s Hospital. Regarding the etiology and subsequent course of the 
disease, he was more confused than he was eleven years ago. Thirty-four 
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cases were diagnosed as acute pancreatitis. In six of those that were operated 
upon for an acute pancreatic lesion, four in St. Luke’s Hospital and two 
in other hospitals, there subsequently developed a pancreatic cyst or some 
other pancreatic lesion. In one case, a large cyst developed, three weeks 
after operation, which showed at that time the pancreas to be hard and 
indurated. Another had three cysts form subsequent to an operation for 
an acute pancreatic necrosis and on two occasions required drainage of these 
cysts. Another patient was operated upon for an acute pancreatic necrosis 
and came back within two years when an X-ray showed a calcified area in 
the tail of the pancreas. In other cases where there were gall-stones in the 
gall-bladder or common duct and a relatively slight pancreatic lesion was 
found at the time of operation, the patients died and at autopsy the pancreas 
was found to be gangrenous. Several patients discharged as cured or im- 
proved returned to the hospital in ten days up to seven years, having been 
apparently well during the time between their discharge and readmission to 
the hospital with an acute pancreatic lesion. Another case which was operated 
on for a gangrenous pancreas was shown at autopsy to have had previous 
attacks. There are many clinical contradictions to what has been taught 
regarding the etiology and treatment. 

Docror MacGuiReE rejoined that in his opinion the patient who has had 
pancreatitis is exposed to further trouble. These cases frequently return sub- 
sequently with some type of suppurative pancreatitis and die. He had 
punched two holes in this woman’s pancreas on the principle that one should 
drain the swollen pancreas even where there is no fat necrosis and he believed 
her good condition up to now was the result of so doing. The gall-bladder 
was not distended but contained a number of stones. Disassociated from 
the problem of the pancreas it had been of interest to discover subsequently 
that a gall-bladder can be insulted as this one was and still present a blue, 
thin-walled organ. The speaker had not known -that such a thing was 
possible. 

THERAPEUTIC EFFECTS FOLLOWING INTERRUPTION OF THE SYM 
PATHETIC NERVES: REPORT ON CERTAIN ARTHRITIC AND 
VASCULAR CASES 

Dr. Russet H. PATTERSON read a paper with the above title. 


Dr. WENDELL J. STAINSBY (by invitation) emphasized the ease with 
which Doctor Patterson had been able to reach the sympathetic region. In 
only three of the cases was there failure to get marked effects. The subse- 
quent symptoms of neuritis, hyperesthesia and Horner’s syndrome with one 
or two exceptions were only temporary, passing off in a day or two. He 
had been disappointed that the operation had not seemed to have any great 
effect on the course of arthritis, although symptoms related to vasomotor 
abnormalities were relieved. Understanding of the effects of sympathetic 
bloc is just beginning and Doctor Stainsby believed this procedure would 
have a prominent place in the future treatment of vascular disturbances, 
particularly when the extremities only were affected. 
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LIPOSARCOMA 


LIPOSARCOMATA occur usually in the thighs or in the retroperitoneal 
tissues. Other frequent sites are about the kidneys, forearms, and mid-line of 
the back. Less frequently they are seen in the face, pleural cavity, joint 
spaces and the subcutis. Lifvendahl' reported a case occurring bilaterally in 
lactating breasts with a fatal outcome within seven months. Stewart* recorded 
three cases that, according to the evidence, were primary in bone-marrow, 
Caldwell and Zinninger* saw a case arising in the fat of the extradural space 
of the lumbar spine. 

These tumors occur chiefly in patients of middle age and the sexes are 
affected about equally. They usually have been present from one to three 
years before medical aid is sought. Liposarcomas characteristically grow 
slowly and tend to be encapsulated but do invade the surrounding tissues and 
blood vessels. As a rule metastases are late manifestations of this tumor. 
Reports of large tumors are not uncommon, the largest being that of Hirsch 
and Wells,* which weighed sixty-nine pounds. 

The symptoms of liposarcoma usually are those of a tumor mass or 
deformity. When the size of the growth interferes with the normal function 
either of abdominal or of thoracic organs, symptoms of compression may 
appear. Weakness, loss of weight and strength, and anorexia are occasional 
complaints, as is the case with any malignant tumor. In the larger tumors, 
necrosis of the centre of the mass or the presence of hemorrhage into the 
centre of a large tumor cause characteristic symptoms. 

The diagnosis usually is not made before operation and indeed sometimes 
may be made only with difficulty microscopically. The microscopical picture 
may be one of very early undifferentiated tissue with but little fat or the 
cells may be predominantly of the adult type. Ewing’ pointed out that these 
cells may be large granular cells or small round or polyhedral cells with no sign 
or clue as to their origin. Because of this variation between the two extremes, 
microscopical differentiation may be extremely difficult and must include 
endothelioma and hypernephroma as two tumors of close resemblance. Unless 
liposarcoma is suspected and a fat stain done the true nature of the growth 
may be missed altogether. Care must be exercised to exclude sarcoma devel- 
oping in a preexisting lipoma. 

Several authors have correlated the findings in liposarcoma with embryo- 
logical fat tissue in an effort to determine the true origin of the fat cell. 
Jacobson® feels that the fat cells are closely related and derived from the 
fibroblast. Robertson? concluded that the fat represents a definite type of 
tumor tissue closely related to the myxomatous elements that are so frequently 
reported in connection with liposarcoma. 
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The prognosis, of course, must be guarded when dealing with this type 
of tumor. 
The treatment of choice, wherever such is possible, is wide excision. 
Selman® and Stewart have reported good results with Rontgen therapy. 
CasE.—The patient, white, female, twenty years of age, was first seen in the 


Cleveland Clinic January 13, 1932. Her complaint was “a lump in the left leg.” Her 














Fic. 1.—Longitudinal section through excised tumor mass. 


illness began three years before at which time the lump first had been noted on the 
outer aspect of the left thigh. The patient recalled that about three months before she 
noticed the lump, she had received two distinct injuries to the left thigh. The mass had 
increased slowly in size but had caused no discomfort whatever. One year after the 
lump was noted it was excised. A few months after that excision the mass reappeared 
and had grown slowly to the time she presented herself. One week before admission 
at the clinic a portion of the tumor had been removed and examined elsewhere. Through 
the courtesy of Dr. Thomas L. Ramsey, of Toledo, Ohio, we were able to obtain a 
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portion of the tumor, on which the microscopical diagnosis was, “primary vascular en- 
dothelioma arising from the vessels of the muscle tissues and showing activity of growth.” 

The patient’s family history and her own past history were not pertinent to her 
complaint. There was no history of hematuria or other genito-urinary difficulty. 

Physical examination revealed nothing of significance except the local lesion on 
the leg. No kidney masses were palpable and there was no clinical evidence of dis- 
ease in the lungs or abdomen. On the outer side of the left thigh in its lower half was 
a large hard tumor with a recent operative scar extending over it. The mass measured 
about eight inches by five inches and projected above the normal surface of the thigh 
for two inches. It was tender, because of the recent operation, and appeared fixed to 
the underlying structures. One lymphnode was palpable in the left groin. 

A rontgenogram of the chest showed no evidence of metastases. Examination of 





Fic. 2.—Microscopical section of liposarcoma Fic. 3.—-Microscopical section of 1 posarcoma 
(x 150) (x 150) 


the urine revealed nothing abnormal. Complement fixation reactions were negative. 
Mild secondary anemia was present. 

A biopsy of the left inguinal node was done on the day following admission and 
the pathological diagnosis was subacute inguinal adenitis. Two days later the tumor 
was excised widely through a linear incision extending the full length of the thigh on 
its anterolateral surface. The operation revealed a rather firm movable tumor mass (Fig. 
1) about eight centimetres in diameter in the rectus femoris muscle, at about the junc- 
tion of the lower and middle thirds of the thigh. The entire tumor mass was resected, 
taking with it a wide border of the rectus femoris muscle itself. The patient’s con- 
valescence was uneventful and she left the hospital twelve days after operation. 

The microscopical study of the tumor (Figs. 2 and 3) by Dr. Allen E. Graham 
showed that there were numerous sections containing muscle, fascia, fatty tissue and 
neoplasm. There were numerous areas of inflammation, degeneration, necrosis, throm- 
bosis and granulation. In connection with the latter there were occasional giant cells 
of the foreign-body type. 

The tumor tissue was of uniform character and consisted of an alveolated mass of 
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large, closely packed, vacuolated cells, with round or oval, vesicular nuclei forming 
solid nests, separated by a very fine, vascularized stroma. At first glance the general 
arrangement and character of the cells suggested the possibility of hypernephroma. In 
some areas, the alveoli were quite large and had spaces in the centre, many of which 


contained red cells. Some of these spaces appeared to be lined by a single layer of 


high cuboidal or columnar cells. 
Frozen sections, stained with sudan and thionin, showed large quantities of lipoid mate- 


Such areas suggested angio-endotheliomatous neoplasm. 


rial in the form of fine and coarse globules in a large number of the tumor-cells. 

The tumor tissue was scattered throughout the muscle and tendon or fascia. It 
did not infiltrate diffusely, but showed striking tendency to remain localized in small 
and large lobules separated by dense bands of fibrous tissue. In some of the sections 
it seemed possible to trace the origin of the neoplasm in the lobulated, fatty tissue. The 
pathological diagnosis was liposarcoma of the left thigh. 

In one portion of the tumor, cells histologically similar to the tumor-cells were 
present in the small blood-vessels. Whether this represented actual invasion of the 
blood-stream or whether the tumor was forming a polyp in the blood-vessel could 
not accurately be determined. Examination of the piece of tissue removed at the 
operation elsewhere on January 1 showed in much plainer detail, without the presence of 
the post-operative reaction, the lipoidal nature of the tumor. It could readily be deter- 
mined that this was a tumor arising from fat cells and not a connective-tissue tumor 
arising in fat. 

Sections of the tumor were sent to the department of pathology at the Memorial 
Hospital, New York City, and were reported as typical of liposarcoma. Doctor Karsner, 
of the department of pathology, Lakeside Hospital, Cleveland, also agreed with the 


diagnosis of liposarcoma. 


The nomenclature relating to liposarcomata as found in the literature is 
exceedingly confusing. Until recently, authors have used descriptive terms 
of the predominant type of tissue present. Thus we find such terms as: 
lipomyxosarcoma, liposarcoma, myxomatodes, lipoma myxomatodes, myxo- 
liposarcoma and lipoma sarcomatosum. No doubt these tumors exist as 
entities, but also liposarcoma, a tumor arising from fat-cells, exists as an 
entity. We believe the tumor in this case to be of the latter type, a true 
liposarcoma. 

T. E. Jones, M.D., AND Joun C. McCuintock, M.D., 
Cleveland Clinic, Cleveland, O. 
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TUBERCULOUS ABSCESS OF THE SPLEEN 


TuBERCULOsIS of the spleen has been classified as both primary and 
secondary. By primary tuberculosis it is not meant that the spleen is the 
portal of entry of the infecting organism or even the first tissue of the body 
in which the disease manifests itself, but that the diseased process may 
localize itself in the spleen and act as a focus for dissemination of the tubercle 
bacilli, while the original focus may be healed entirely. The primary type 
is characterized by rather typical symptoms and signs, and the individual may 
be cured by splenectomy. Secondary tuberculosis of the spleen is not uncom- 
mon and is associated with active tuberculosis of other organs. 


Winternitz,’ in 1912, collected and tabulated fifty-one cases of primary tuberculosis 
of the spleen. Sixteen of these cases were operated upon, with nine recoveries. The 
operative series included one case in which a splenectomy was not done because of adhe- 
sions, and two cases in which the spleen was sewed to the abdominal wall and the cold 
abscess allowed to drain. Winternitz’ analysis of the fifty-one cases may be briefly 
summarized as follows: 

Tuberculosis of the spleen seems to be equally frequent in the male and female sex. 
It is most frequent between the ages of twenty and forty, but may occur at any age. 
The youngest in his tabulated list was one year and the oldest eighty years of age. 
The symptoms may run an acute or chronic course. In the acute cases the symptoms 
were those of an acute systemic infection, and in the chronic cases the onset was char- 
acterized by pain or tumor in the splenic region. There may be, in addition, gastro- 
intestinal or respiratory disturbances. In the list of fifty-one reported cases, the blood 
count was given in twenty-six. It was normal in nine (34.61 per cent.), showed anemia 
in eleven (42.30 per cent.), and a polycythemia was present in six (23.08 per cent.). 
The anemia was not marked in any instance, 3,200,000 red cells being the lowest count. 
As a rule the leucocytes were not increased, and their number seemed totally independent 
of the number of red blood-cells. 

The association of polycythemia and tuberculosis of the spleen was first noted 
by Rendu and Widal.? Douglas and Eisenbrey*® report a case of tuberculosis of the spleen 
with infarction and polycythemia. Since many cases of polycythemia have been noted 
in the absence of splenic tuberculosis, a direct relationship is open to some question. 

Of the cases reported as primary tuberculosis of the spleen only a small percentage 
have shown definite-abscess formation. Winternitz mentions a cyst of the spleen reported 
by A. M. Hayden which was apparently a cold abscess. Magnac‘* records a tuberculous 
spleen in a fourteen-and-one-half-year-old girl which was removed at operation and 
found to contain a liter of pus. Another definite case was operated upon by Peck® and a 
spleen weighing 3,270 grams was removed, which contained an abscess eleven centimetres 
in diameter. The diagnosis was confirmed in his case by injecting the splenic pus into 
a guinea-pig. 

We have recently treated a patient at the University of Kansas Hospital, who was 
found to have an unusually large cold abscess of the spleen without clinical evidence of 
involvement of other organs. 

CasE Report.—A. G., colored, female, aged twenty-two years, was admitted to the 
hospital July 19, 1930. About two years before admission she noticed a mass the size 
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of a small orange just under the left costal margin about five inches to the left of the 
mid-line. This mass remained stationary in size for about two months. Following this 
period it began to grow rapidly. She noticed that the mass was chiefly confined beneath 
the ribs and appeared to be pushing the ribs outward. During the succeeding months 
there appeared to be a gradual increase in bulging of the ribs. In January, 1930, the rib 
receded somewhat and the swelling appeared somewhat lower in the left abdo- 


margin 
In March, 1930, it filled the entire left abdomen. (Fig. 1.) She was able to feel 


men. 





a 


Fic. 1.—Appearance of abdomen with patient standing erect. 


a splash as if there were fluid in the abdomen. She has had no discomfort from the mass, 
except about one week before admission to the hospital, when she had some pain over the 
bladder region for one day only. She has had no urinary or menstrual disturbances. 
There has been some loss of weight and strength. 

On admission to the hospital she had a normal temperature with an unstable pulse 
ranging from 85 to 120. During the succeeding week the temperature on several occa- 
sions rose to 101° and at one time reached 103.° Part of the time the temperature was 
within normal limits. Emaciation and anemia were marked. 
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The mass in the left abdomen extended from the diaphragm to the pubes and beyond 
the mid-line on the right. This mass appeared to fill the entire left abdomen. There 
was a definite fluid wave in this mass. It was not tender, nor did it move with respira- 
tion. At the lower margin of the mass there was a firm area with some irregularity, 
Blood chemistry was within normal limits. Kidney function test was normal. A 
catheterized specimen of urine showed a few pus-cells. The Wassermann and Kahn tests 
were both four plus. The blood examination showed a secondary anemia with 3,400,000 
red cells, 52 per cent. hemoglobin and 6,850 white cells with 70 per cent. polymor- 
phonuclears. 

The X-ray report is as follows: Skiagraph of the kidneys, ureter and bladder shows 
the right kidney in normal position with what appears to be a normal pyelogram. The 
left kidney is displaced to the right and lies at the angle made by the spine and the crest 
of the right ileum. The entire left abdominal field shows a large homegeneous, uniform 
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Fic. 2.—Drawing of spleen showing general form and large abscess cavity 


shadow, suggesting a large tumor mass, which has crowded the left kidney over to the 
position it now occupies. Skiagraph of the chest shows the lung fields clear, except for 
some slight infiltration in the right costophrenic angle. The diaphragms are elevated, but 
the contours are normal. No evidence of active lesion in the lungs. 

Exploratory operation was done July 29, 1930, and a large splenic tumor exposed. 
This was found to be cystic and on aspiration contained pus. The entire mass was 
removed with considerable difficulty. It was densely adherent to the diaphragm over a 
large area. While attempting to free the spleen from the diaphragm it was torn and 
pus soiled the left peritoneal cavity. The quantity of pus aspirated measured 5,500 cubic 
centimetres. The spleen was completely removed. The post-operative course was rather 
stormy for a few days. On the tenth day she developed an enteritis. She became discon- 
tented and left the hospital against advice on the fifteenth post operative day. She died 
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at her home eighty-two days after the operation from what appeared to be generalized 


tuberculosis. An autopsy was not obtained. 

The pathological report was as follows: Gross Pathology.—Specimen consists of 
a large cystic spleen, measuring twenty by twenty-six by fifteen centimetres. (Fig. 2.) 
The surface is fairly smooth and symmetrical. There are numerous firm, fibrous, 


hemorrhagic, adhesive tags attached to the surface. One surface is purplish-red and 
asures twenty-two by eighteen centimetres. This represents the flattened-out splenic 
One pole of the spleen is uninvolved and hangs from the rounded mass much 
It is triangular in shape, seven centimetres 


me 
tissue. 
like the auricular appendage of the heart. 
across the base, four and a half centimetres from the base to the apex and two centi 
metres in thickness. The surface of this area is wrinkled and soft and flabby in con- 
The capsule of the spleen proper is markedly thickened. Areas of fibrosis, 


sistency. 

measuring from one to eight millimetres in diameter, are seen scattered over the surface. 
The spleen is irregularly thinned by the large cystic cavity. The remainder of the 
capsule of the spleen covers the entire cystic cavity. The cystic cavity measures twenty- 


The cyst wall measures about two millimetres 


one by seventeen by thirteen centimetres. 
friable, whitish-yellow, 


in thickness. It is fibrous and white. The cavity contains 
cheesy material. The internal wall is hemorrhagic, reddish-yellow, granular and covered 
with caseous material. 

Histological Pathology.—The captule of the spleen is considerably thickened. There 
are some loose adhesions on the surface. A number of thin-walled blood-vessels are 
seen on the surface. The trabecule are prominent. The malpighian bodies are large 
Some of the malpighian bodies show a tendency to hyaline change. 
Throughout the splenic pulp 
polymorphonuclear leu- 


but poorly defined. 
The terminal arterioles are not particularly abnormal. 
there is considerable infiltration with mononuclear and a few 
cocytes. Eosinophilic cells are also seen in the stroma. The wall of the abscess is 
made up of dense hyaline fibrous tissue, along the inner side of which there is some 
chronic granulation tissue. This chronic granulation tissue frequently shows little tags 
of circumscribed foci that are poorly defined and also epithelioid cells with here and 
there fairly typical multinucleated giant cells. The picture is quite characteristic of 
old chronic tuberculosis granulation tissue. 

Diagnosis.—Chronic splenitis and perisplenitis with a tuberculous abscess. 

Two guinea-pigs were inoculated with the pus from the large abscess of the spleen 
Both pigs died and at the autopsy many granulomatous nodules were found in the lungs, 


liver and in the spleen characteristic of tuberculosis 


Mervin J. Rumotp, M.D., ANp Tuomas G. Orr, M.D. 
University of Kansas School of Medicine, 
Kansas City, Kansas. 
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THE GENESIS OF CANCER. By W. Sampson HAno ey, M.S., Lond., F.R.CS. 
Pp. xx + 258 with 113 illustrations. London, Kegan Paul, Trench, Trubner & Co., Ltd. 

To have condensed the results of a quarter of a century’s clinical experience and 
experimental work into a small volume of 250 pages would in any case have been a 
noteworthy achievement. But, in the volume now before us—The Genesis of Cancer— 

Mr. Sampson Handley has done a great deal more than this: he has given us a construc- 
tive hypothesis upon the great problem of the origin of cancer, which cannot be better 
expressed than in the author’s own words: 

This book states the evidence for the main inference which has been forced upon 
me by twenty-five years’ clinical and histological work upon cancer, namely, that local 
lymph stasis usually due either to congenital malformation of the lymphatic vessels or 
to a chronic proliferative lymphangitis, is a constant precursory factor in malignant 
disease and may therefore be spoken of as its cause. If I am reproached for writing a 
book merely to establish our conclusion, my defence is that in my opinion that conclusion 
is the master-key to the Etiology of Cancer. 

A careful and exhaustive study of the lymphatic system has been the foundation 
of most of Mr. Handley’s best-known work, namely, that upon the spread of carcinoma, 
and the thesis embodied in the book now under consideration. As he tells us, he found 
the lymphatic anatomy of the skin so inadequately dealt with even in text books of 
dermatology, that it was found necessary to explore the whole field and to construct 
from his own histological researches a workable and coherent view of the cutaneous 
lymphatic system. It is somewhat remarkable that this subject had so long escaped 
careful research, or at least that if such research had been carried out its results had, 
up to that time, been so imperfectly recorded. The intimate association of the lymph 
with the physical and chemical dynamics of the cell would appear to be an obvious indica- 
tion for the study of the effects of localized disturbances of the lymph supply, and 
therefore for a close examination of the lymphatic vessels in those situations where 
there are abnormalities of all growth. Hitherto this aspect of the case has received but 
very cursory attention, and the more spectacular phenomena of mitosis, cell proliferation 
and the like have monopolized the time and care of research workers. The present 
reviewer well remembers that the late Doctor Klein, when lecturing at St. Bartholomew’s 
Hospital, stated his opinion that the lymphatic system was undeservedly neglected and 
that careful research therein would probably be rewarded by the elucidation of some of 
the most obscure problems in pathology. With Mr. Handley it has already yielded 
practical results of the utmost importance in demonstrating the method of the spread 
of cancer. He now asks us to consider the evidence of its part in the production of 
malignant disease. 

The first chapter of the book is devoted to a comprehensive study of the lymphatics 
of the skin, and is followed by a critical examination of the histological appearances pre- 
sented by lymphangitis, especially as it occurs in such conditions as lupus, Paget’s disease 
of the nipple and syphilis. In all of these lymphangitis is a prominent feature and all 
three are, of course, well known to be intimately associated with malignant conditions 
of the skin, breast and tongue. The one factor which is common to all is lymphangitis, 
varying in degree according to the development of the disease. 

Consideration of the papilloma as a result of lymph stasis forms the subject of the 
following chapter, and the author records an experiment of his own, which is eminently 
instructive in this connection. By placing a rubber band around the base of a rabbit's 
ear, so as to produce a moderate degree of constriction, a very marked hypertrophy 
of the cutaneous papille occurred. In our opinion the cardinal value of this experiment 
lies in the fact that no extraneous variables such as micro-organisms were introduced: 
the sole deviation from the normal is an alteration of the “hydraulics” of the local 
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circulation and the production of lymphatic obstruction. There is no possible question 
of direct action upon the epithelium itself, such as might be considered to arise from 
the external local application of chemical or physical irritants. There is papillary hyper- 
trophy simply in consequence of over-nutrition due to lymphatic obstruction. 

If this is the case, and alterations in the subjacent lymphatics are the essential pre- 
cursors of papillomata rather than agents acting directly upon the epithelial cells, it is 
clear that anything which sets up the necessary changes in the lymphatic vessels—be it 
coccus, bacillus, spirochete, or chemical reagent—can by so doing determine the forma- 
tion of a papilloma. Common warts are by many workers now thought to be infective ; 
upon the view we are now considering the primary action of the infective agent is not 
upon the cutaneous epithelial cells but upon the subjacent lymphatic vessels and adjacent 
connective tissue. 

Very instructive also are cases of rectal prolapse, where the prolapsed portion of 
the gut is locally constricted by the sphincter, and one is illustrated where this condition 
is associated with the formation of stalked papillary adenomata, while attention is also 
drawn to the fact that such prolapsed portions of the rectal mucosa show marked tend 
encies to become the site of carcinoma. That papillomata and adenomata are the com- 
mon antecedents of neoplasms in the tongue and rectum, respectively, is of course well 
known. What is perhaps not so commonly appreciated is, that both these conditions 
may exist without any microscopic evidence of their presence. Microscopic examination, 
even with a low power, will render them evident. The work of Lockhart-Mummery and 
Dukes in connection with pre-cancerous conditions of the rectum, affords incontrovertible 
evidence of the presence of these, often microscopic, adenomata in the rectum and of 
their being precursors of malignant change. 

Carcinoma of the breast affords corroborative evidence of the same condition of the 
lymphatic system. Bonney found traces of chronic mastitis in all the cases of early 
carcinoma which he examined. Handley finds that in the earliest stages there is marked 
cell proliferation of the connective tissue, together with a proliferative lymphangitis. 
In the later stages these initial changes are masked by fibrous tissue of greater or less 
extent. In the earlier active stages of mastitis distention of the perilobular lymph sinus 
can be seen, and all the lymphatics of the lobule are distended with lymph. Photo- 
graphic illustrations of these changes are given. In the later stages the epithelium of 
acini and ducts begins to show proliferation and papillomatous elevations appear within 
the ducts. Upon the fact that such proliferation and papillomatosis precede actual 
malignancy there is now a general consensus of opinion. The point to be emphasized is 
that it is not the epithelial change which is the primary change, but the initial 
lymphangitis with its accompanying connective tissue alterations. It is also an observed 
fact that the induration of chronic mastitis, when the condition has developed so as to be 
clinically recognizable, corresponds in position to the anatomical mammary lobes, each 
of which has its own special outlet upon the surface. Infection from the surface, what- 
ever may start it, would therefore tend to produce lesions having a lobular distribution. 

Carcinoma of the cervix uteri exhibits an analogous state of affairs in its early 
stages. Bonney has shown that “a system of connective tissue papillz and inter-papillary 
epithelial processes is developed in a situation where these structures do not normally 
exist, and that epithelial downgrowth is initiated on local areas of plasma-cell prolifera- 
tion and loss of elastic tissue. And further it has been demonstrated that when the sub- 
epithelial connective tissue proliferation first takes place the epithelium is actually thinner 
than normal, and that its hypertrophy only develops after the sub-epithelial changes are 
established. That which is so clearly seen in the case of the cervix is also true of 
the other situations that have been studied, namely, that the hypercellularity of the sub- 
epithelial tissue precedes the multiplication of the epithelial cells.” Papillary hypertrophy 
therefore precedes cancer of the cervix. It is a commonplace that cervical cancer is 
much more common in parous than in non-parous women; and it is obvious that injuries 
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to the cervix with the consequent formation of fibrous tissue will lead to obstructive 
changes in the lymphatic system of the part, whether septic changes have occurred or not, 

Equally instructive is the genesis of X-ray or radium carcinoma of the skin. Wol- 
bach, who, in addition to his own experimental work, has studied histologically the 


probably unique collection of clinical material placed at his disposal by Porter, insists 
strongly that the initial lesions of a radio-dermatitis do not occur in the epithelium but 
in the sub-epithelial connective tissues. Swelling of the collagen fibers is the first 
obvious result of radiation, and no epithelial changes can be observed until this has 
occurred; and he goes on to say that he believes the lesions of the epidermis are in all 
cases secondary to the obliteration of lymphatics and capillaries produced by the primary 
changes in the connective tissue. 

Space does not allow of any further discussion of the clinical evidence brought 
forward, but it is surely a strong point in favor of Mr. Handley’s view that so far 
from contradicting previous experimental and clinical work it affords a rational basis 
for eyplaining the action of such diverse carcinogenic agents as radiations, chemical 
reagents, trauma and living organisms. Interference with lymph supply means altera- 
tion in conditions of nutrition, and since nutrition obviously determines cell growth we 
seem to be approaching the root of the problems. When it is realized how slight 
modifications in the electrolyte concentration of the medium in which they are suspended 
can cause division of certain unfertilized ova, the enormous importance of alteration in 
the nutritive medium at once becomes manifest. 

One further point requires mention. It has been objected that the development 
of malignancy upon, say, cutaneous papillomata is relatively rare. This is perfectly 
true. The point insisted on is that prior to the development of carcinoma the papillary— 
and their antecedent lymphatic changes—must be present. To say that carcinoma is 
invariably preceded by these changes is not to say that they invariably produce carcinoma. 
The determination of actual malignancy depends doubtless on many subsequent factors 
which themselves call for extensive research. 

Very striking is the fact that Mr. Handley has arrived at his conclusions firstly on 
the spread of cancer, and now upon its origin, by the systematic use of ordinary his- 
tological and anatomical methods. The newer cytological, physical and chemical lines 
of research have disclosed facts of fundamental and far-reaching importance which were 
unattainable by the older methods; nevertheless it is in our opinion a most pernicious 
delusion to consider that the day of ordinary histological research is past. 

The book is one which needs and deserves to be carefully read and studied, and the 
more this is done, the more, we are convinced, will the fundamental importance of 


the matters so lucidly presented become established. 
H. A. CotweE Lt. 
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